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ES- 1 

 

Ҭ ⱬ ȁ Ԉ ᵬ ̂ľ ᵬĿ̃Ҭ̆Ҭ

ᵬ̆ץ Ҭ ΐ Ԉⱬȁ ғ ⱬ Ȃң

Ҋ҈ҩҺץ ῍ ‗ ׆̆ Ҭ ⱬ ῃ

῏ ̔ 

1. ꜚ қ ⱬ Ԉ ⱬ ֜ ̔└ ⱬ ῃ

↕ȁ └̆ Ҭ ῀ Ȃ  

2. Ῥ ̆⁞ ̔ Ḇ ⱬ ᶫ

ⱴ ≠ ⱬ ̆ Ȃ 

3. ҉ ̂DR̃ ꜚ ᶷ ≠ ̔

└̆ ץ ꞉ ҙȁ ҙ ҍ ̆ ⇔

ᴇṿ ⱬ Ȃ 

   

2016 ̆Ҭ ѿ ᵬ ң ԅ ԅ∆ ̆ ῍

└ ԅ ̆ ₮ ץ̆ ῒ Ȃ 

Ҭ ╠ ҹ ғ ΐ Ԉⱬ ⱬ ̆

ҍ ̕ᶏҬ ⱴ ȁ ғ ̆ ғ⁞ ῒ

̕ ᵞ ᵣ̂GHG̃ Ȃ 

Ҭ ҹ ҍ ⱬ ῏ ׆̆

Ḡ ֓ Ҍᴪ₮ ̆ ғ ᶫ ᴪץḂ ⱬ Ԉ

Ȃ 

 Ҋ Ҭ↓₮ԅ ῏ Ȃ ֓ Һ ҩ

Һ ̔  

1. └ ץ̆ Ԉⱬ̔

ⱬ ׆̆ ꜛҬ ⱬ ҙ Ȃ

̂ ̃ ᵞ Ȃ

̆ ҹ ғᾟ Ȃῒ ҳ ᵥḠ

Ԉⱬ ̆ ̆ Ḡ ȂῒҬѿ

ץ ̆֟ ѿ

ᴇ ̆ᵬҹ ⌠ᾟ№ Ԉ ѿ ȂῒҬ Ὲ ѿ

Ȃ ╠ ᴇ ׆̆‰ ꜛҬ ȁ

ҍ ȁ ↕̆ ғ ҍ⌠ ҬȂ 

 

̂ ӊ ̃└ ⱬ └ Ȃ

└ ̆ ҹ ѿ ῀ԅ

└̆ Ὲ ᶏ Ȃ ⇔

̆ ⱬ ̆ ғ ᵣ ̂ Ὲ ̃

└̂ қ ꜛ Ⱶ ̃ ҉ Ȃ ̆ ▼ ̆



 

 

ES- 2 

ῤ └ ễ ט ׆̆ ᾧᵞ

ҹ Ȃ      

2. ⱴ ץ ̔ᵬҹѿ ף ȁ

̆ ⱴ Ҭ ⱬ ̆ ᵞ ΐ

ⱬȂ ⁞╝ץ ̆ ȁꜛⱬ Ῥ ȁ

Ḇ Ȃ ╠ Ҭ ҈̔1̃ ӎ ꞉

ꜚ ҍ ꞉ └̆2̃ ӎ ≠

└̆3̃ ӎ Ⱶ ҙ Ȃ ꞉ ꜚ ҍ

̔ ט └ ≠ԍ ῏ ̕

ꜚ ễ ץ└ ץ̕ ꜚ ᴇ

└ȂҬ ץ ҉ Ȃ ̆ ᶫԅ

Ⱶ ≠ ᶏῒץ Ҭ Ȃ ҩ ⱬῈ

׆ Ⱶ ӯ Ⱶ ̆ ῀

ⱬ ץ ꜚῒ Ȃ ̆ Ⱶ ҙ ̆ ῒ Ⱶ

̆ᶛ ⱬ ȁ ᶫ ľ ⱴ Ŀ 

Ⱶ̆ץ Ὲ Ȃ   

3. Ῥ ⌠ ⱬ Ҭ̆ץ ᵞ ⱬ ̔ ⱬ

ᵞ̆ ץ Ῥ ⌠ ⱬ Ҭ̆

ⱬ ⌠ѿҩ ΐ Ԉⱬ Ȃ ҩ ᵞ ᴇ ȁ

≠ Ῥ ̆ ᵣ ҍ ȂҬ ⱴץ Ῥ

ⱬ ̆ Ԉ ҩ Ȃ ꜛԍ

Ḡ Ῥ ҍ Ȃ 

4. ᴇ ץ̆ ⌠ ̔ ᴇ Ḇᶏץ

ⱬ ҹҍ ⱬ ῃ ѿ Ȃ ̆ ᴇ̂

№ ᴇ̃ ⱴ ᶷ ᶏ ҍ

ᵞ Ȃ ̆ ⱴꜚ ᴇ ⱴץ ᶷ ̆

ҹ ֓ꜚ ᴇ ’Ȃ ԍΐ Ԉ

̆ ғ‰ ᴰ ‰ Ḥ ↕ ꜛԍ Ạ₮

‗ Ȃ 

  



 

 

ES- 3 

 

ѿȁ ꜚ ⱬ Ԉ ⱬ ֜  

қ ⱬ ↕ȁ └̆ ̂ Ῥ ᶷ

̃ ⌠ ᵣ ҬȂ ᴆ ҩ҈׆̆ ҹ

ᶫԅץҊ₃ ̔1̃ ľ Ŀ̕2̃ ̕3̃

̆ ꜚ Ῥ ⱴ῀ Ȃ 

1. ľ Ŀ̔ Ҭ ľ Ŀ ľץ Ŀ ⱬ ҹҬ

ѿ └̆ ╠ ̂ ץ̆ ᵞ ⅞ᶫ ԋ ̃ȁ

ץ ץ ễ ꜛ Ⱶ └Ȃ └ ҹ ҩ ̂

̆ ҹ ԓ№ ̃ ᴇȂ 

¶ ∆ ̆ ̆ ᴨᾢ ̂
1̃ 

Á └ ᶃ ץ̆ ⁞ ᵞ

Ȃ ᴨᾢץ ̆ ̆

׆ ᵞ Ȃ   

Á Ҭ ᴨᾢ ̔1̃ ᴇ ץ̆

ץ2̃ ῒז ᴇҹ Ȃң ҍ ѿ ᴇ

ᶏ Ȃᶏ ѿ ᴇ ̆ ᶫ ⌠ ᴇ

ⱴ Ȃ 

- ᴇ Ҭ̆ ҩ ᵀ

̆ ᴨᾢ ᴇ Ȃ ᴇ ԍ

Ȃ ᵀ Ȃ  

- ᴇ Ҭ̆≠ ᴇӯ ⱬ̆׆ Ԉ̆

ῒ ץ̆ ᴨᾢ ᴇ Ȃ ᴇ ԍ

Ȃ 

- ҩ Ḥᴋ ̆ ᴇ

ᴇ Ȃ ̆ ‰ ȁḠ

ץ ⱴ Ҥ ⱬ └ └ Ȃ 

Á ԍ ғΐ ѿ ̆ Ḡΐ ԈⱬȂ

̆ ѿ Ԉⱬ ᵀ Ȃ 

Á ̆ Ḡ Ԉⱬ Ȃ ̆ ∆ ̆

ᶏ ᴇ ᵬҹ ῀ῃ ᴇ ѿҩ

ӊ Ȃ ҍ ῏ ȁ ῀ ₮ᵝ ᴇ ץ

ᴇ ⱬ └ Ȃ ׆

̆ ᵬҹ ᴇ ∆ Ȃ   

Á ᴇ Ҭ̆≠ ȁ ѿ Ҭ֟

ᵀ̆ ≠ԍ ꜛ ȁ ҍ ᴨᾢ

׆̆ ⱴԅ ᴇ Ȃ 

¶ ᴨᾢ └̂ 2̃ 



 

 

ES- 4 

Á ѿ ̆ Ḡ ‗ ԍ

ᵞ̆ ץ ҈ ̔1̃ ֟

̆2̃ ѿᵣ Ὲ Ҭ ֟ ץ̆ 3̃ Ὲ

Ҭ ֟ᵖ ֟ Ȃ 

Á ̆ Ḡ ᵞ Ҍ ̆ ↕ Ḡ̔

1̃ ‗ ⌠ ̆2̃  ľῈ Ŀ ҹᴋᵥ

ᶫ Ȃ  

Á ̆ ץ ↕̆ ץ ȁ

ȁ ’ Ḥ ῏ Ḥ ̂ᶛ ᴇ ȁ

ȁ / ȁ Ҭ ȁ ꜛ Ⱶ ׆̆̃ Ῑ ̆

Ḇ ԈȂҹḠ Ḥ ̆ ’ Ȃ 

ץ - ’ ꜛԍ ҍ ‰ ’ ғ

└ Ȃ Ȃ 

¶ └ ̆ └ ễ̆ Ḇ ▼
̂ 3̃ 

Á ▼ ֟ Ҋ̆ѿҩ ₮ᴇ Ḥ ῏

ⱬ̆ ῒ ̂ ᵞ ̃Ȃ ҳ

Ḡ Ḥ ᶏҌץ ֟ Ȃ 

Á ῏ԍ֜ Ҋ̔  

- └ ⁞̆ט ֟ ̕ ᾧ Ḥ Ҍ

ץ̆ Ҭ Ҭ Ὲ Ҍ ▼֟ Ȃ 

- ╠ ễ └ ῤ̆׆ ᾧ ᵞ ֟

̆ ’ҊḆᶏᵞ ₮ Ȃ 

ץ - ⅞ ᾟ ᵀҹ ̆ Ḡ ̆

׆ ҹ ֓ ҳ ̆ Ȃ 

¶ Ҥ ȁ ⱬ └ ↕ ̂ 4̃ 
Á ҹ Ḡ ̆Ҭ Ҭ

ⱬ └ ̆ Ԋ Ȃ 

Á ̆ ҹ ѿ ῀ԅ

└̆ Ὲ ᶏ Ȃ 

Á ᴇ ץ └ȁ ⱬ

׆̆ ׂ ⌠ῃ ᴇ Ȃ ᴇ Ҭ

ץ ᵀ Ḥ ѿ ᴪ ↕̂ᶛ ⱬ

ᴪ ѿᴪ ↕̃ Ȃ 

Á ҉ Ḥ Ӟ ԍ ꜚ ῃ ᴇ Ҋ └

Ȃᶛ ̆ қ‗ ῤ ᴇ ̆

ѿҩ ׆̆ Ȃ

Ḡ └ ץ ҹׂ ᴇ ̆

ⱬ └ ⱬȂ 

Á қ ῤ ᴇ ̆ ᾢ

ⱬ ғ └Ȃ ҹ ᴇ ⱬ
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̆ҹԅ ⱬᶫ ѿ ῤ ⌠ ̆ ҍ

≠ Ȃ ꞉ ‰ ᴪ ̆ΐ

ⱬ ᴪẠ₮ ⱬ ⱬ ῒ ҹ̂ᶛ

Ḡ ֟ Ҍ ̃Ȃ 

Á ҹԅ ᴇ ̆ ⱬ ᵀ └

└ Ȃ ֓ ᵀ ̔1̃ Ԉⱬ №

ⱬ ⱬ̕2̃ Ҭ Ҭ ץ̕ 3̃

֜ ᴇ ₮ῒ Ȃῒז ̔1̃

ץ └ ץ̕ 2̃ ᵣ̆ ᵣ

Ḇ Ȃ 

ץ ¶ ̂ 5̃ 
Á ̆ ץ ץ

ᵞ Ῥ ̆ ⱬ Ȃ 

Á ῃ Ȃῒ ץ ᾢ ӊ

῍֣̆ ҹ ȁ ⱬҌ ̂EIM̃ ̆ ῃ

Ȃ 

- ῍֣ ңҩ ҩ ⱬ ̂BÃ ῍ ȁ№ ᶫ ҩ

ⱬ Ữ Ȃ 

- 1̃ Ḥ ֜ ̕2̃ ֜

ᶏ ễ ץ̕└ 3̃ ╠

Ȃ 

- ⱬҌ Ҭ̆ ⱬ ῃ

̆ ⁞ ҩ ⱬ ӊ ̆ ҩ

ⱬ Ḡ ῒᵩ ⱳ ̂ᶛ ̃Ȃ 

- ᴇ ‗

Ȃ 

Á ̆ ῤ ῃ Ȃ 

¶ ꜛ Ⱶ̂ 6̃ 
Á ꜛ Ⱶ̂A/S̃ № ᴇ̆׆ ᾧ ̂ᶛ

̆ ȁỮ ῒז ̃̆ ҹ Ҍ ҩ Ⱶ

ᶫ ᶫ ᴇ Ḥ Ȃ ↕ Ҍ ӯ ᵞ ꜛ Ⱶ֟

̆ ᵣ ғ Ȃ 

Á ꜛ Ⱶ Ḡ Ҭ ̆ ғ ט ễ̆ᶏ ᶫ

Ὲ Ҭ Ԉ̆╠ ῒ

ᶫ ⱵȂ 

Á ̆ ꜚ ԍ ̆ ꜛ Ⱶ̆

֓ ꜛ Ⱶ ץ ᾢ ԍ № ᴇȂ 

Á Ҭ ̆ Ⱶ ꜛ Ⱶ └̆ ғᾛ ᶫ

ꜛ Ⱶ Ҭ ԈȂ 
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2. ̔ ̆ ԍῈ ȁ ҈ҩ ↕

Ҭ Ȃ 

¶ ꞉ Ԉ Ҭ ľ Ŀ ᴇ̂ 7̃ 
Á ҹ̆ᶏῒ ꜛԍ ⱬ Ȃ

ԍ қ ľ Ŀ ᴇ ̆ΐᵣ ҊȂ 
Á ̆ ҙ ԍ № ľ ≢ ᴇĿ

֟ҙᶏ ⱴ ᴇ ̆ ᶏױז ӯ Ԉ

֟ Ȃ 
Á ̆Ḇ ⱴ ȁꜚ ᴇ̆ᶛ

ᴇ ȁ ᾢ ᵞ ̆

ғ ꞉ ᶷ └Ȃ 
Á Ԉ ҍ Ȃ ҳ

Ḡ ң ҽ ԑ ᴇ ĺĺל ᴇ ל

ץ ᴇ ĺĺҌᴪ֟ל ᵬ Ȃⱴ ᴇ

ꜛԍ ֓  Ȃל
¶ ‰ Ḥ Ḇ ̂ 8̃ 
Á Ҍ ⌠ ‰ ֟ ⱵḤ ̆ Ạ₮ ӯ‗ Ȃ

ѿ֓ ԅ ᶫ Ḥ └ Ȃ ᶏ

Ҭ ֟ ȁ Ȃ 

Á ̆ ץ ᶫ ‰ Ḥ ̂ᶛ ȁ

ᴇȁ ̃Ȃ 

Á ̆ ᵣ ̆ Ὲ ῒ

ᶛ̂ ӯ ̃ Ḥ Ȃ

ҍҬץ ľ ӥĿ ̆ Ῥ

ӯԅ Ῥ Ȃ 

 

3.Ḇ Ῥ ҍ ̔ ѿ ↓ ԅ Ῥ ҍ⌠ ⱬ

ҬȂ 

¶ Ῥ └̆ ץ ̂ 9̃ 

Á Ҭ Ῥ └̂RPS̃ ̆ ӥᵬҹ Ῥ

’ └̆ᵖ ѿ Ȃ 

Á ̆ Ῥ └ Ⱶ ᵣ̂ ⱬᶫ ̃

ѿ ̆Ҍ ⌠ ᴪ ⌠ ̆ ғᵄ ֜ ӥ̂ ᵬR

EC̔ Ῥ ӥ̃ץḆ Ⱶ ᵣ Ȃ 

Á └ ̆ └ ᴋ ̆ᶛ

Ⱶ ᵣ̂ ̃ ӯӈⱵ̆ ғ ҹ

Ҥ ̆ Ḡ └ Ȃ 

Á ӥ Ҭ ץ Ȃᵬҹ

ⱬ ᵖ Ὲ Ԋҙ ҉ ⱬ ᵞ ᴍ̆

қ ץ ӯ Ῥ ӥ ⌠ └ Ȃ 
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Á ̆ └̆ᴨ ⅞ ᶏң ̆ᶏ

└ Ҋ ⱴҤ ̆ ғ ҹ⁞ Ῥ ῏ ӊ

ҽȂ 

¶ ᶫ ҙⱵ ̆ ᴑҙ Ῥ ̂ 1
0̃Ȃ 

Á ̆ᴑҙ ꜚԅ Ῥ Ȃᴑҙ ₮ ԍ

ⱬᴇ ꜚ ᴑҙ Ȃ 

Á ҹᴑҙ ᶫ Ҭ ῤ Ῥ ѿ ↓ ̆ᶏῒ

ҙⱵ Ȃ 

Á ֓ № ȁ ₮ ӥ ץ└ ⱬῈ

̆ ԍ ᴇ ҉ Ȃ 

Á ꞉ ῤ Ῥ ҍҬ ̆ҹ

ⱴ ⱬȂ 

Á Ҭ ῤ̆ᶏᴑҙ ҍ Ῥ Ῥ ҈

ᴇ Ȃ 

Á ̆ ⱬ Ῥ ҹ

̆ Ӟ Ȃ 

 

ԋȁ ⱴ Ῥ  

Һ ѿ ↓ ⱬ ᶫ ҽ ⱬ ̆

ץ ᵞ Ȃ ̆ Ҋ ҈ҩҺ ҹ ᶫԅ

̔1̃ ᶫ ҙ ̆2̃ ԍ ғ Ῥ

 3̃ ⱬҍᶫ Ȃ  

1. ᶫ ҙ  

¶ ⇔ ᶫ ҙ ᴇ ̂ 1̃ 
Á ⱬ ᶏῒ ⱬ ⁞ץ̆ Ȃ ꞉

’Ҋ̆ Ҍ ⱬ ΐ

Ȃ ᴇ ⇔ ᶫ

ҙ ꜛ ᶫ ꞉ ̆ ᴰ Ȃ 

Á ╠ ҙ ᵟ ᴰ ᵞ ᴇȂ

҉̆ ᴇ̆ ⇔

ᶷ ҙ Ȃ 

Á ̆ Ҋ҈ҩץ Ҋ ᴇ̆ץ ⱴ ᶷ

̔1̃ № ̂TOŨ ᴇ ⌠ ᵟ ҙ ̆ ∆

ⱴ῀ ̕2̃ ԅ ӊ ̆ ҍ

№ ᴇ̕ץ 3̃ ᴇ ҍ ̂ᶛ

└‛̃ ꞉ Ȃ 

Á ̆ ץ ҽ ᶷ ̔1̃ ԍ№ ᴇ

‰ ‪ ҳ ̆ ץ

ᴇҍ ᴇ ׆̆ ᴇҍ ᴆ ̕2̃
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≠ ᴇ ץ̕ 3̃ ꞉

Ữ Ȃ 

¶ ᶏ ֟ ҍ ̂ 2̃ 
Á ‏ ᶫ ֟̂CHP̃ ӎ ̆ ѿҩ

Ȃ ⱴ ֟ ̆ᵖ ΐ

ҙ Ȃ 

Á ̆қ ꜛ Ⱶ Ῥ

╠ ֟ ᴇ Ȃ Ṥ ᶏ ȁ

ᶫ Ҭ ֟ ҍ ֓ Ȃ 

- ᴇ Ḇ ֟ ⱬ ᴆ ̆

ғ ȁ Ȃ 

- ̆ҹ ᶫ ᶫ ╠ ᴇҹ ᴇ̆ Ҍ

ᴇȂ ԍ ῀̆ ᴇ ╠ ԍ ̆Ҍ ץ ῒ

Ȃ 

- ╠ ᴇҊ̆ ҹ ≠ ╠ ῤ

⁞ ᾣ Ȃ ⱬ ᾣᴟ

Ȃ 

Á ̆ңҩ ҹ̔1̃Ҭ ѿҩҍ Ữ ᵌ

̆ῒ ᶏ ᶷ ҍқ ꜛ Ⱶ ץ̕ 2̃

ҍ ֟ҙҺ ℗ ̆ ꜛῒ ᵀ қ ꜛ Ⱶ

ⱬ ̆ ץ ᵞ

֟ ᵞ Ȃ 

Á ̆ ױ Ҍ ⱬ ᶷ ҍ̆

֟ ↕ȂḆ ᶷ ҍ ⱬ ↕

ꜛԍ Ȃ 

 

2. ԍ ғ Ῥ  

¶ ⱴ Ҭ Ῥ ӥᵣ ̆ Ῥ
≠ Ῥ № ̂ 4̃ 

Á Ҭ └ ĺĺ └ ⱬ Ῥ

ӥ ӊ҉̆ ҉ ᴇ̂FIT̃ץ ̆ ῒᵬ

ҹ Ῥ Һ ꜚ Ȃ 

Á ̆ ҉ ᴇ ҹ └ ғ Ῥ

Ḡ └ Ҥ Ȃ  

- ̆ ꞉ Ῥ ӎ ᴍ׆ Ῥ

ᴍ ӯ ѿ № Ȃ 

Á ҍҬ ᵬ Ῥ ̆ ꜛԍ

ᴑҙȂ 

Á ԍ └ Ḡ └ ң ≠ Ԉ

ᵬҹ ᵞ Ῥ ῒ ≠ Ȃ 
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Á ̆ᶏ Ῥ Ḡ Ҭ ῃ ֜

Ȃ ᶛ ⱬ ᾣᴟ ̆ ᴇ ѿҩḠ Ῥ

Ȃ 

¶ ꞉ ᶏ ̂ 5̃ 
Á ⱬ ӊ ⱬ ᵞ ᶛ

Ȃ ̆ ᶏ ⱬ

ⱬ ᶛȂ / ̂ISO/RTÕ

Ҭ̆ ҹ ⱬ ⱬ 5% Ȃ 
Á ԍ / ̆ Ӟ ₮̆ ׆ ⱬ

Ҭ ץ̂ ⱬ ̂EIM̃

ⱬ ᵣ̂SPP̃ ҹᶛ̃Ȃ 
Á ̆ ԍ қ ꜛ Ⱶ Ҭ֜ ֜

̔1̃ ↕ȁ Ὲ ľ Ŀ ᴆҬ

└ ̕2̃Ὲ ץ̕ 3̃ ᴇ ῀ ₮ⱬ

⁞ץ ῒ Ȃ  
Á ̆ қ׆ ꜛ Ⱶ Ῥ

֜ ⌠ қ ӥҬ ₮ ↕ ѿ

Ȃ 

- қ ꜛ Ⱶ ҍ ꜛ Ⱶ ̆ ⱴ

̆ᶛ EIMȂ 

¶ ᶏ Ῥ ⅞ ΐ └ ̆ᶏ Ῥ
̂ 6̃ 

Á Ҭ ̆ Ῥ Ҭ Ȃ ҍ

Ҭ ӊ ῏ ԅ ҉ Ȃҹ ֓ ᵞ

‗ ⅞҉ ⇔ ̆ ῒ ⅞ Ȃ 

Á ̆ ᵀ ῀ ⅞Ҭ̆

ғᶏ ⱬ ᴨ ᶏ └ Ȃᶏ ᴨ ᵀ

ᴇṿ ҍ ѿ Ȃ 

Á ̆ ⅞ ̆ ғ ֓ ҍ

׆̆ ᵞ Ῥ ץ ₮ ֓

ӊ Ȃ 

- ⱬ֜ Ȃ 

- ⅞ № ȁ ץ⅞ ⱬ֜

≠ԍ ᶏ ̆ ᵞ ӊ

ᴨ Ȃ 

 

3. ᶫ ҍ  

¶ ᵟ ᶫ ̂ 3̃ 
Á ̆ ⁞ ץ̆ ⇔ ף ̂ ̃ ҙ ̆ ץ

ҹ ȁ ᶫ ץ ⱬ Ȃ 
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Á ῤ ץ Ҭ ᶫ ᶫ ̆ Ҍ ̂ᶛ ̆

Ὲ ̃ȁ ᴇ̂ᶛ ̆ № ᶛȁң └ᴇ ̃

ȁ Ȃ 

- ᵬҹ ֓ꜜⱬ ѿ №̆ Ҭ ᶫ ̂ᶛ

̆ ȁ ȁ ȁ ̃ ᴇ Ȃ 

Á ׆ ̆ ȁ ᶫ ̆

Ḡ Ȃ 

¶ └ ⅞ ץ̆ Ҍ ̂ 7̃ 
Á ̆ᴰ ҉ ӊ Ҍ

ԑ Ḇ ԅ ῤ ⅞ Ȃ ֓ ⅞ ҹҌ

ᶫԅ῍ ȁ Ȃ 

Á ⱬȁ ȁ֜ ȁ Ҍ └ץ

⅞ 1̃̔ץ̆ ȁ ῍ ̆ 2̃⇔

ȁ № ῍ ץ̆ Ȃ 

 

҈.ⱴ ̆Ḇ ᶷ  
҉ └ ץ̆└ ҙȁ ҙ

̂DR̃ ̆Ḇ ⱬ ̆ ᴇṿȂ ῏ ̆

ҩ҈׆ ₮ ̔̂1̃ ᴇṿ̆2̃ⱴ ҍ̕3̃

ꜚ └ Ȃ 

1. ᴇṿ 

¶ ῀ ⱬ ̂ 1̃ 
Á ᵬҹ ̆ ᴇṿ Ҭ Ҭ ⌠ᾟ№ ȂҬ

⌠ῒ ҬȂ 
Á ⱬ ̂ISO/RTÕ ΐ ԍ

Ḃץ̆ ѿ ᵬ ᴆҊ ȂҬ

₮ ᴆ̆ ԍ ᶏץ̆ ץ

≠ Ȃ 

¶ ╝⁞ ץ ᴪ̆ ⱬ̂ 2̃ 
Á ╠̆Ҭ Һ ԍ╝⁞ ̆ᵖ ᶫ ᴇṿ

₮ԅ ⁞Ȃ ᾟ№ ⱬ̆ ҉ ᴋᵥҌ Ạ₮

̆↕ ᴇṿ Ȃ ̆ ȁḤ

Ḥ └ Ȃ  

Á ̆ ԍ ⱬ ̆ ᵞ ᴇ Ȃ

Ӟ Ῥ ҍ Ҭ ᵬ ̆ ᵞ Ῥ

Ȃ 

Á ᵬҹ ̆ ᴇṿ ᴇ ⱬ Ḃץ̆

ץ ᵬ Ȃ 

Á ᵬҹ ̆ └ └ ץ̆ ꜚᾢ ȂҬ

Ḥ ‰̆ Ḥ ꜚ Ȃ 

¶ ҹ Ⱶ ⇔ ץ̆ ⱬ̂ 3̃ 
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Á Ҭ ̆ Ⱶ ҹ ҹ ᶫ Ⱶ

֟ ҙ Ȃ 

Á ̆ Ⱶ ̆ ֓ ץ̆ Ḡ

֓ ᶫ ⱬῈ ᶏ Ȃ 

Á Ⱶ Ҋ↓ Ⱶ ᴇṿ̔̂1̃ ̆̂2̃ҹ ⱬῈ

ᶫᾟ Ⱶ̆̂3̃ҹ ᶫ

ȁ ȁ№ / Ữ ľ ⱴĿ ⱵȂ 

Á ᵬҹ ̆Ҭ Ҋץ ̔ 

-  ≠ Ⱶ ̆ ≢ ΐ

ⱬ ̕ 

-  ꞉ Ⱶ ⇔ ᾝ Ⱶ̆ Ⱶ ᵈ⌠

ץ ̆ Ⱶԍ ⱬ Ȃ 

Ⱶ ᵬ ̆

ⱬ ̆ᶏ Ҍᴪ

ⱬȂ 

Á ᵬҹ ̆Ҭ Ҋץ ̔ 

- Ⱶ ҙ ץ ץ̆ ꜚ ȁ Ữ №

̕ 

- Ҭ Ῥ ̆

̕ 

- ꜚ ̂autoDR̃ ԍ

῏ ץ̆ ᵞ Ȃ 

 

2. ⱴ ҍ  

¶ ᴇ ץ̆ ⱴ ̂ 4̃ 
Á Ҭ ᴇ ץ̆ ₮ᴇ ̆⇔ ᴇ Ḥ

̆ Ȃ 

Á ̆ ԍ ᴇ ᶏ ≢ ᴇ ⱬ ̆ ꜚ

ⱬ Ȃ 

Á Ҭ Ҋץ ҩ ̆ ᴇ ̆ ̆ ̔ 

- ᾢ ԍ ҙ ҙ ᴇ ̆ ⱴῒ ̕ 

- Ԋᴆ ᴇ̆ ᶏῒᴇ № ᴇ ᴇ ץ̆

ᴇṿȂ 

- № ᴇ ᵣ̂ ҙ ̃Ȃ ֓

ᵣ ╠ ᶏ ԍ ᴇ̆ ᶏ ᴇȂ 

- ⌠ᴇ ꜚ ̆ ᴇ Ԋᴆ ̆ᾛ ᴇ

Ḡ ̆ ᴇ ‖₯̆ ֲל ᶫᴨ ᴇ Ȃ 

Á ׆ ̆ ץ ᴇẠ₮ ̔ 

- ꜚ ᴇ ̆ ꜚ ᴇȂ № ᴇ ̆

ץ̆ ̕ 

- ΐ⇔ ᴇ ᵣץ̆└ ᶷ ľῃ ᴇṿĿȂ 
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¶ └̆ ꜚ ̂ 5̃ 
Á Ҭ ̆ └ Ȃ └ ᾛ ⱬῈ

̆ ȁ Ⱶ ễȂ 

Á └ ᶏ ⱬῈ ᵣ ԍ

Ȃ ̆ ⱬῈ ῏ ᴇ׆ ץ̆

҉ ↓ ⱴ ̆ ҹľ Ŀ̂SBC̃ Ȃ ⱬ

ѿ ҍ ֲ  Ȃט

Á ῤ̆ Ҋᴨᾢץ ꜚ̆ └̔ 

- ⱬῈ ᵥ ῀ῒ ᶫ ⱬ Ⱶ ᾛ

ᶫΐᵣ Ȃ 

- ԊᴆҬ ҙ № ᴇ ᴇ ᴇ

̆ ≠ ҩᴇ ῀ ễ ╝⁞ ῒ Ȃ Ạ

ץ Ҋץ ᴨ ץ̆ ̔̂1̃ ⱴ ≢ ᴇ

̂̕2̃ ╝⁞ ҍ ӊ

ễ ‗ Ȃ 

Á ץ Ҋץ ̔ 

- ≠ Ҭ ̂T&D̃ ᴇ ̆ᾛ ⱬῈ ῤ №

῀⌠ Ҭ̕ 

- ᴇ ⱴ̆⇔ └Ȃ׆

ꜛԍ⇔ ץ̆ Ȃ׆

ҹ ⱬ ᴪ׆ Ҭ ̆ ҹ ꜛԍ⁞ /

ᴇ ̆ ԅ ⱬ ᵣ Ȃ 

¶ ễ ꞉ ̆ ̂ 6̃ 

Á Ҭ ╠ֽҹ ֟ ╝⁞ ᶫ ễ̆ ꞉ Ạ₮

ᾢ ễȂ 

Á ễ ꞉ ҹ ᾢ ᶫ ễ ץ̆ ȁ

Ȃҹԅᶏ ễ ⱴ ̆ Ҋ₃ץ

̔ 

- ⇔ ╝⁞ ễ ̆ᶛ ⅞ ╝

⁞ ץ̆ Ȃ 

- ⇔ ᾢ ט ᴪȂ ҹ ╝⁞Ạ₮ ᾢ

Ȃ Ԋᴆ ӊ╠Ạ₮ ̆↕ ̆ Ḡץ

Ȃ 

ץ - ≢ ễ ף ≢ ễȂ Ҍ ̆ ╠

ȁ Ԋᴆ ꜚ ץ ₮ ̆ ᶫΐ ≢

Ⱶ ễȂ 

Á Ḡ └ ↕̆ ᶏ ⌠ᵝȂ 

Á ̆ ᴇ ễ ץ̆ ̆ ѿ

Ẓ Ȃ 

- Ⱶ ễⱴ ᴇ ꜛԍ Ȃᶭ ҩ Ҍ ѿ ץ

ᶫ Ҭᵬҹ ᵬ Ȃ 



 

 

ES- 13 

 

3. ꜚ  

¶ ⱬ ≠̂ 7̃ 
Á ԅץҊ ⱬ ̆ᶏ ҍ ⱬ ≠̔ 
- ̔ Ⱶ ̂ ̃ ⱬῈ ̂

└ Ҋ ѿᵣ Ὲ ̃ӊ  

- Ⱶ ̔ᶏ ⱬῈ ׆ Ⱶ Ԉ

Ⱶ̆ץ ꜛ ⱬῈ ῒҹ ᴪ ᶫᾟ ץ̆

 

- ᵬҹ ҍ ⱬ Ȃ 

Á Ҭ ᵥ ץ└ Ҋ̔ 

- ⱬῈ ҍ Ⱶ ̆
Ҭ ⱬ֜ ₮ Ȃ 

- ⱬῈ ᶏ ץ̆└
Ȃ ᶏ ⱬῈ ץ ᴇ ΐ Ԉⱬ ᴇ

Ȃ Ҭ ᴇ ꜛԍ ⱬȂ 
Á ⱬ ᶏ ≠ ѿ֓ ̔ 

-  ҍ ľ Ŀ̆ ᶫ ꜛ Ⱶ̂ᶛ ҍ Ⱶ̃Ȃ
ץ ᶫ ֓ Ⱶ̆ ԍ ̆ Ḃ

Ҍ Ȃ 
-  ᾛ № ̂ ̃ ҍ Ԉ ⱬ Ȃ

̆ ҹ ᶷ ᶫῈ Ԉ ̆ᶏӊ ҹ ̆

ҍᶫ ᶷ ȁ ꜛ Ⱶ ԈȂ  
¶ ̆ ꜚ ̂ 8̃ 
Á Ҭ ץ ̆ ⱬῈ ᶫ ᶷ ӊ╠ᴨᾢ ᵞ

ᶷ Ȃ 

Á └ᶏ ᶷ ᵬҹѿ ̆ᶏ ⱬ

Ȃ 

Á ѿ֓ Ҭ ̔ 

-  └ ΐᵣ ̆ ȇ ⅞ȈҬ῏ԍ ᵬҹ

ⱬ 3% ѿ Ȃ 

-  ⱴ ῏ ȁ Ḥ ᵬ ‰ ᵬ̆ץ

ԑꜚӊ ᵬ Ȃ 

-  ῏ ̂M&Ṽ ᵬ̆ ẫ

῏ Ȃ 

Á ̆Ҭ ѿ֓ ̔ 

-  ⱬῈ ԍⱴ ֟ ̆ ⱬῈ ꜚⱬ ꜚ

Ȃ 

-  ᶷ ‰̂ ᴋ ץ̆̃ ΐᵣ ᶷ

̆ № Ȃ ꜛԍ⇔ №

Ҍ ץ̆ ꜚῒ Ȃ 
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-  № ῀ ⅞Ȃ ⱬῈ Ữ ᵬ

ҹ ף Ȃ ⱬ ⅞ ᵀ ̆

ᵬ Ȃ 

 



1 

 

ѿȁ ꜚ ⱬ Ԉ ⱬ֜  

Һ  

¶ └ ℗ ľ ĿⱲ ̆ ȁ ễ

̆ Ῥ ̂ΐᵣ 1 6̃Ȃ 

¶ Ḡ ᶷ ľ Ŀ ᴇ ꞉ ̆ ΐ ̂ΐᵣ

7 8̃Ȃ 

¶ Ῥ └ȁ ӥ ᴑҙ ̆Ḇ Ῥ ҍ

̂ΐᵣ 9 10̃ Ȃ 

 

қ ⱬ Ԉ ⱬ֜ ᶷ ԍҬ ⱬ ̔

ⱬ Ȃ ̆ қ 1̃ľҬ Ŀ̆ῒ

ӊ ץ Ԉ ̕2̃ ľ ĿȂ

̆ қѿ ꞉ ԑ Ԉ ᶫ Ȃ ᵬ ꜛ └

↕ȁ └̆ Ḇ ᵣ Ҭ ῀ Ῥ ‗

Ȃ ̆ ѿ Ḇץ ̆

̆ ꜛ └ Ȃ 

қ ᴆ̆ ľ ↕Ŀ ̔̂1̃ ⱴ Ԉ̂

̃̂̕2̃ Ḡ ̂̕3̃ľ Ŀ 1Ȃ ԍ қ̂ ҩҬ ̃ ֓

↕ ҳ ₃ҩ ̆ ≢ ̔ 

¶ ⱬ ᵣ ᵬ ̂ ̃̕ 

¶ ▼֟ ̕ 

¶ Ḇ Ῥ ̕ 

¶ ᴯ Ȃ 

ΐᵣ  

Ṣ ̆ ₮ԅѿ֓ΐᵣ ̆ ҈ҩ Ғ ̆

ҹ қ ᵬ ≠ץ ֓ Ȃ 

1 ľ Ŀ 

ľ ⱬ ҈ҩԓ ⅞Ŀ ⱬԍ ľ Ŀ̆ ᵬҹ

ᴍ̆ қ ‰ Ȃ 

                         
1
 ľ қ Ḥ   ῏ԍ ᶷ Ŀ 



2 

 

ԅľ Ŀ ѿ ̆ ҍ

̂RTO/ISÕ ѿ Ȃ2 ₮ԅѿ ļץ̆└ Ľ ҹҬ ץ̆

ᴇҹ ̆ ҩ ̂ ץ ԓ№ ҹ

̃֟ ԅ ᴇ Ȃ └ ╠ ץ̆ ץ ễ ꜛ ⱵȂ 

̆ ץ ꜛ қ ⱬ ₃ҩ ̆ ⁞

ᵞ ꜛ Ȃ ΐᵣ ̆ ꜛԍ Ҋץ ̔3 

ץ̔ ¶ ᵞ ľᴨᾢ Ŀ

Ȃ ΐᵣ ̆ᴨᾢ ̂

׆̆̃ ᵞ Ȃ 

¶ ⱴ ̔ ₮

Ḥ ץ̆ ᵞ ̆ ⌠

Ȃ 

¶ ⱴ ̆ Ῥ ῒז ̔ ץ

ȁ ₮ ꜚȂ 

̆ ҙ Ҍ ₮ ļ‰ Ľ ̆ᵖ

ⱬ ᵌ ѿ ᵬ

Ȃ ᵥ ץ ᵞ ׅ Ȃᶛ

̆῏ԍ ᵥ ↕̆ ⌠№ ̂

̃ ̆ ᶏ ֓ ҍᴰ Ὲ Ԉ Ҋ ԈȂ4 

҉̆ қ Ҭ ѿ֓ ᴆҍ Ҍ ̆ ֓ ᴆ ᴪ

Ԉ ₮ ̔ 

¶ Ҭ ľ ⅞Ŀҍľᴨᾢ Ŀ Ҍѿ Ȃ

ӟ ԍᴨᾢ ΐ ῏ ҙ Ҋ ̂

ѿᵣ Ὲ Ԋҙ ҩῈ Ԋҙ ⱬľ Ŀ ̃Ȃ 

¶ ӎ ᴆ ̆ᶏ Ԉ ץ ᵀ Ȃ 

¶ ᴑҙ̂SOẼ Һ ⱬ ̆ῒ ҍ≠ ҙ

ᴑҙҌ Ȃ 

¶ ֟ ▼ ̆ ᵞ ֟ Ҭ ץ ׆̆ ┬ ѿ֓֟

Ȃ ̆ᵖ ᴪ Ԏ ҙҺ

└Ȃ 

                         
2
ISO/RTO ҩҌ ̆ Ҭԍ ̂ISÕ ̂RTÕ ̆ ңҩ

ӈ̂ ̃₃Ӎ ̔ ױ ̂ľ Ŀ̃ ̆ ̆

ⱳ ץ̆└ Ḡ ⱬᶫ ҍ Ȃ 
3

Ҍ ֓ ѿ Ȃ ⌠Ҭ ̆ ₮ѿ └̆Ӟ

ץ ⌠ ᵌ ̆ ץ ԍ ᵞ ⌠ ᵌ Ȃᶛ ̆ ѿ֓

ISO/RTO ̆ᵖ ↓ ԅ Ȃ ̆ᵬҹ₮ ̆ ԅҬ

Ȃ 
4
῏ ҍ ԑᵬ ̆ ↓ Ҭľ Ῥ

1 2ĿȂ 



3 

 

қ ԅľҬ Ŀ ̂Ӟ ҹľ ֜ Ŀ̃ȂҬ

ᵣ̂ ҙ ̃ ӊ Ԉ

Ȃṿ ̆Ҭ ꜛԍ Ȃ

ῤᶏ ễ Ȃ5 қ Ҭ ҍ

Ȃ ̆ ԍ қҬ/ Ȃ ̆

̆ ̆ ֲ ҉ ԅ ̆

қ Ȃѿ ̆ ̆ ԍ ѿ

̆ Ҍ῏ ֓ Ȃ ̆ ѿ֓

̆ ֜ Ȃ ̆ ̆

Ḡ ᴇ̆ ᶏ ҍȂ 

ץ ҹ ̆ ᴨᾢ ̂ 1̃ 

ҍ └ᴨ ץ Ȃ

ץ ⱬ ᴨᾢ ᶏ ̂

̃ Ȃ 

ᴨᾢ ̆Ӟ ̆

̆ └ԍ └Ȃ6῏ ᵥ Ȃ

҉̆ᴋᵥ Ὲ ῒ Ȃ

Ҋ̆ ᵬ ̆ Ԉ ⱬѿ ᴪḆᶏ ץ

ᴇ ῀ ȂӞ ̆ Ԉᴪ ҩ ῒ Ȃ

̆ ᾟ№ Ԉ ԊȂ̂ қ Ԉ ҳ ѿ֓ ≢ ̆

#4Ҋ ֓ ԅ ѿ Ȃ̃ 

ῤ̆ қ ᵥ ̆ᶏῒ ₮ ̆

ῒ ҹᴨᾢ Ȃ ∆ ԍ ҉̆ҹ Ḥ

‰ Ȃ 

қ ‗ ң ΐ ᴨᾢ Ȃ

ң ᴨᾢ ̆ ̂ ̃ ̂ ῒז ̃

Ȃ ң ѿ ᴇ Ȃ ᶫ ט

ᴇ Ȃ ᴇ ᴨᾢץ ҹ Ȃ ΐᵣ ̆ ᴇ ԍ

Ȃ 

ѿ Ҭ̆ Ҭľ ᴇĿȂ ҹľ

ᴇ ĿȂ ̆ ҉ ̆ ҍ

῏ ᵀ Ȃ ̆ ᶏ ֓ᵀ ᴨᾢ ̆

ᴇ Ȃ ֓ᵀ Ȃ 

                         
5
ᶛ ̆ http://www.raponline.org/wholesale - electricity - markets- pricing - china- reform- going

/?_sft_region=china  
6
ľ Ŀ ⱬ ̆ᵖӞ ץ ⱬ ̆ᶛ ̆ №

Ȃ 

 

http://www.raponline.org/wholesale-electricity-markets-pricing-china-reform-going/?_sft_region=china
http://www.raponline.org/wholesale-electricity-markets-pricing-china-reform-going/?_sft_region=china


4 

 

ԋ Ҭ̆ῃ ᾟ№ Ԉ Ȃ ҹ

ľ ᴇ ĿȂ ҍ ᴇ₮ ӯ ⱬȂ7 ΐ

Ԉⱬ̆ ᴪ ₮ᴇ ≠ Ȃҍ

ѿ ѿ ̆ ≠ ῏ԍ Ḥ ᴨᾢ

ᴇ Ȃ 

ᴇ ᴇ ӊ ‗ԍᶏ

ⱬ Ḥ ̆ ӊ ̆ ‰ ̆Ḡ

̆ Ҥ ⱬ └└ Ȃ 

Ҋ 1 ԅ ң ≠ Ȃ 

1.ң ᴨᾢ ≠  

 ᴇ  ᴇ  

ᴨᾢ ‰ /  ѿ ̂Ẋ ‰ ̃ ̂Ẋ Ԉ̃ 

ⱬ  ᵞ Ҭ  

№ ҍ

 
ᵞ    

ⱴ ҍ

 
ᵞ Ҭ  

̂ᶛ

ᴇȁҙⱵḤ ̃ 
ᵞ   

Ḥ ⱬ  
 

̂ᵬҹ └ ѿ

№̃ 

 

ᵬ ᴇ ‰̆ᵖ ԍҬ ╠ └

̆ Ҍᴪ ῤ֟ Ȃ ᴇ

↕̆ Ҍ ҹ ⱬ ȁ ֟ץ̆ Ȃ ᶫ

ᴇ ׅ ΐ ῏ ̂ ᴇ ̃ ⱳ

Ȃ ̆ Ҭ̆ ᵀ̂ῒҬ ᴧ ̆ ץ ̃

ꜛԍᶏ ȁ ҍ ӟ ԍᴨᾢ Ȃ ῤ̆ᶏ

ᴇ ҹӊץ ᴇ ȂԊ

                         
7

̆ Ҭ̆ᶫ ᶫԅ Ԉⱬ ľ ᴇĿȂ ̆ ҹľ

ᴇĿ ῀ Ȃ 



5 

 

҉̆ ᵀ̂ ѿᴪ └ ̃ ᴇ Ҭ /

└ ѿҩ Ȃ 

╠̆ Ҭ ľ

ᴇ Ŀ Ȃ ̆ ѿ֓ ԍ ȁ ᵌԍ

Ȃᶛ ̆ ֓ ’Ҋ̆ ₃׆ ╠ҙ

ľ ⱬ Ŀ ̆ᶏ ѿᵣ Ὲ Ԋҙӊ ץ Ȃ ֓ ⱬ Ҭ̆

Ὲ Ԋҙ ῍֣ Ȃ ̆ ֓ ⱬ

ⱳ ԅ ̆ ⱴԅ ̆ ᵞԅ Ȃ 

̆ ѿ ѿ └̆ῒ ԍ ̆ ᶫҌ

̆ ҹľ Ŀ̆ ΐ ᴨᾢ ᴇ Ȃ ԍ

̆ Ҍ Ԉ ₮ᴇ̆ ᶫ Ȃ8 ╠ ҍ Ҍ ̆ᵖ

∆ ץ̆ ̆

ᵬ̆ ̆ ̆ ῏ Ȃ

’Ҋ̆ Ҍ ₮ᴇ Ȃ ԅҹ ᶫ ̆

ᶛҬ̆ Ḥ ԍ

ץ̆ ᵀ ̂ ҹľ ṿĿ̃̆

Ṣ ∞ ΐ Ԉ ̆ ᶏ ⱬȂ̂

ᴆAȂ #4Ҭ̆ ԅ ⱬȂ̃ 

ῤ̆ қ ѿ Ạ ̔ ᴇ Ȃ׆

̆ ԍ ̆ ѿ ∆ ̆ Ҋ̔ 

¶ ᴇ ᾟ№ Ԉ ̆ ̆ᾟ№ Ԉ

Ḡ Ȃ 

¶ ȁ ῀ ֟₮ ᴇȁ ⱬ └

Ȃ 

ӊ̆ ѿ ̂ ᴇ ̃ ҹ ԋ

̂ ᴇ ̃ Ȃ 

̆ ԍ ᴇ ᴋᵥ ⱬ ⱳ ῏ ̆ᴇ

῀ ץ̆ Ḡ ̆ ᵞ Ȃ ֟

₮ ᴇ № ‰ ᵀȂ  

ᴨᾢ └̂ 2̃ 

ᾢ╠ ̆ᴋᵥ Һ ⱳ Ҍ ᵬ ̂

Ԉ ̃̆ ᵬ Ȃ ľ

ᵞ Ŀ ꜛԍ ᵞ ⁞ Ȃ 

׆ ҩ ̆ ᵬ ᵬҍ ₮ Ẓ № ̆

ҹ₮ Ẓ ᴪᶏ ᵞҊ̆ғ Ȃᵖ ̆ қ̂ Ҭ ̃ ῤ Ҍΐ

Ḡ ‗ Ҭԍ ғ ᵞ ̂ ̆ ҍ ᵬ ῏ ‰

                         
8
https://www.oasis.oati.com/PSCO/PSCOdocs/Welch_Testimony.pdf 

https://www.oasis.oati.com/PSCO/PSCOdocs/Welch_Testimony.pdf
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Ḥ ̆ Ḡ ‗ ᵞ ᴨᾢ ̃Ȃ῏ԍҬ ῏└ Ԉ

̂ᶛ Ὲ ῤ̃ ԅ Ȃ9 Ҭ ѿ֓└ ԅ

Ȃ  

Ṣ ῃ ῒז ̆ ₮҈ Ȃ 

1. ̔ ԍ ҩ / ̆

/ ̂Ӟ ᵬ̃Ȃ

/ ̆ғҌ ᴋᵥ ֟Ȃ῏ԍ῀

̆ ̆ Ḡ Ҍᴪ ≢ᴨ

ᴋᵥ Ȃ ҹԅ Ⱶԍ ̆ ֓

ῤ̆ Ҍ Ὲ ԊҙῈ └Ȃ Ҭ̆ ⱳ̔Ԋ

҉̆ / ҹ ғ ̆ ץ ᵬҹ

ᴋȂ  

2. ѿᵣ Ὲ Ԋҙ ᵝῤ ̂SÕ ̔ /

№Ҭ̆ Ҭ ̆ Ȃ ̆

ԍῈ Ԋҙ ᵝ ̆ ̆Ὲ Ԋҙ ᵝӞ ֟Ȃ ӈ

̆ᵬҹѿᵣ Ὲ Ԋҙ ᵝ̆ ץ ῒ

ץ̆ ᵞ ᵬ Ȃ ̆ Ὲ Ԋҙ ᴪ ᴪ ᵞ

̆  -  ᴪ̂FERC̃ ᴪ FERC ҹ‰

↕ ҙⱵҍ ‗ № Ȃ  

3. ֟ᵖ ֟ Ὲ ῤ ̔ ῌ

̆ ҹľ Ŀ̂TSÕ ľ

Ὲ Ŀ Ȃ Ҭ̆ Ὲ ̂ ҙ ̃ ̆ᵖ

Ὲ Ҍ ᴋᵥ ֟̆ ֟Ȃ
10

Ὲ ҍ Ὲ

҈ ᵣ ᵬ ̂ Ὲ ҈ ᵣ ⌠Ḡ ̆Ҍ

≠ ̃Ȃ 

ҩ ᴨ ̆ ᶫԅ῏ԍҬ қ Ȃ

῏ԍ ѿҩ ̆ṿ Ҭ ᵬҹľ Ŀ ⱬԍ ҙ

Ҍ Ȃ ̂ Ὲ Ὲ

̃̆ᶏῒᾧ ᷅ Ȃᵖ ̆ ⱬԍ Ḡľ Ŀ ľ

Ŀ ̆↕ ⱳ └ Ȃ῏ԍ ԋҩ

̆ᵬҹ2002׆ ᵬ ѿ №̆ ԍҬ ֟ҍ Ὲ

№ ԅ ᵬ̆ ҹ̆ қҌᴪ ̆ ῀ ѿ

ᵣ ᵣῤȂ ԍ ҈ҩ ̆ ᴨ ҍҬ ҹ ᵌȂ ̆Ҍ

Ȃ ѿ ̆₮ԍ ̆Ҭ Ӟ Ẓ ԍ Ὲ Ȃ  

                         
9
 ᶛ ̆ ̂2006̃ ῏ԍҬ ⱬ ̔Ҋѿ ẠָӇ̙Ӟ ̔ ⱬ

ᴪ̂2009̃ ῏ԍҬ Ȃ 
10
 ̆ ̆ᾛ ֟̆ᵖ ץ №

Ȃ Pollitt ̆Michael̂2008̃ ľ ᴰ № ᴇ Ԉ ĿȂҊ ̔htt

ps://www.repository.cam.ac.uk/bitstream/handle/1810/194717/0737%26EPRG 0714.pdf?sequence=1   

https://www.repository.cam.ac.uk/bitstream/handle/1810/194717/0737&EPRG0714.pdf?sequence=1
https://www.repository.cam.ac.uk/bitstream/handle/1810/194717/0737&EPRG0714.pdf?sequence=1
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ҩ ̆ Ḡ ᵞ ̆Ҍᴪ ⌠

ҍ ῒז≠ Ҍ Ȃ қ ̆ ̆ ‗

̆ ľץ Ŀ ᵬ ׆̆ ҹᴋᵥ ᶏ

ᶫḂ≠Ȃ ΐᵣ ̆ ῤ̆ ȁץ

ȁ ’ Ḥ ῏ Ḥ ̂ᶛ ̆ ᴇ ȁ

ȁ / ȁ Ҭ ꜛ Ⱶ ̃ Ȃ ̂ ≢

ץ ’̃ᾛ ҍ ‰ ԅ ’̆ └ ̆

ԍḆ ᵬ Ԉ № Ȃ Ӟ≠ԍ Ȃ 

└ ̆ └ ễ̆ Ḇ ▼ ⱬ

̂ 3̃ 

֟ ▼ Ҋ̆ѿҩ ₮ᴇ Ḥ ῏

̆ ≢ ᵬ ̂ ̆ ᵞ ̃Ȃ ׆

̆ ֓Ḥ ҹ ̆ᵖ ᵞ ҙ ̆

ᵬȂ ҳ ᵥ Ḡ Ḥ ᶏҌץ ֟ Ȃ 

20ҕ 90 ף ⌠ ᵌ ’̆⌠ ╠ҹ ̆ ֟ ▼

Ҋ̂ ֓ ῤ̃ ԅ Ԉ ⅞Ȃ11 ҙ ῒז

ľ ῀Ŀ Ԉⱬ ̆ Ԉⱬ Ҭ̆ᾟ

֟ ץ ᵞ ᴇ ₮ ̆ ԈᴨלȂᵖ ̆ Ԉ Ὲ Ԋ

ҙῈ ҹ Ԉ ⁞ ֟ ᴇṿ ễȂ 

̆ Ҋץ₮ Ȃ ᾢ̆ ῤ └ ▼֟ ễ̂

ט ̃Ȃ қ̂ Ҭ ̃̆ Ὲ ₮Ҍ ▼֟ Ὲ

̆ Ӈ ҙ └ ᴇṿ ῃט ễ ҽ №

Ȃ12 └ ễ Ạ ꜛԍ⁞ ▼֟ ᴋᵥ ꞉Ȃ ᾧ ῏ ▼

֟ Ḥ Ȃ 

ԋ̆ ễ └ ᾧ ֟ Ȃғ ễ

ῤȂ ̆ ѿ ט ט ễȂ ̆ ꜛԍ ꞉ ᵞ

₮ Ȃ 

҈̆└ ᾟ ץ̆⅞ ᾟ Ȃ

ץ̆ Ḡ ȁ ȁ ȁ ȁ ȁ

ῒז ֟ Ȃ / ԅ

⅞̆ᶏ ᾟ ᵀ̆ץľ ᴆҊ̆ ᵀ ᶫ

                         
11
 Borenstein Bushnell̂2015̃ ľ └20 ⱬ ҙĿȂ ̔https://ei.haas .berkele

y.edu/research/papers/WP252.pdf  
12
 http://m.companies.caixin.com/m/2017 - 01- 17/101044635.html   http://news.bjx.com.cn/html/2017

0112/803056.shtml  

http://www.jsdpc.gov.cn/zixun/tzgg_1/20 1605/P020160506368498872942.pdf 

http://www.ndrc.gov.cn/zcfb/zcfbtz/201604/t20160425_798979.html  

http://zfxxgk.nea.gov.cn/auto84/201609/t20160923_2300.htm  

http://m.companies.caixin.com/m/2017-01-17/101044635.html
http://news.bjx.com.cn/html/20170112/803056.shtml
http://news.bjx.com.cn/html/20170112/803056.shtml
http://www.jsdpc.gov.cn/zixun/tzgg_1/201605/P020160506368498872942.pdf
http://www.ndrc.gov.cn/zcfb/zcfbtz/201604/t20160425_798979.html
http://zfxxgk.nea.gov.cn/auto84/201609/t20160923_2300.htm
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ᾟ№ ⱬ ŀĿȂ13 ΐᵣ ̆ ҩ /

ᴪ ľ ῤ ѿ Ŀ ⱬҌ ṿ ↕̆ ᾟ

ᵀ̂ ⅞ ̃ ᵀ̂ ‏ ̃Ȃ14

ȁ ᶫ ȁ ⱬ ᶫ ȁ

ȁ ⱴȁ Ҍ ӎ ’ Ȃ15ᶛ ̆ қ̆ ꞉Ả

֟ ֓ ̆ᵖ₮ԍ ҹ ֓ ̆↕1̃ ҳ ֓

̕2̃ ῏ Ȃ ̆Ҍᾛ Ҍ ғᵞ ֲ

ҹԅḠ ῒ ֟ Ҍ ľ Ŀ № Ȃ ̆ └

ᾟ ⅞Ȃ 2016 ⱬ ҙ ⅞ └ ⅞

Ȃ   

└ Ҥ ȁ ⱬ └ ↕ ̂ 4̃ 

1 ᾢᶏ ľ ᴇ Ŀ ̆ ῤ

Ԉ ̂ľ ᴇ Ŀ̃Ȃ ѿ ҉̆

ᴇ ᵥᵬҹ ȁ ⱬ └ ̆ Ԉ

Ȃ  

ᴇ Ḥ ҍ ԍ ᴇ ץ

Ḥ ᵌȂ ̆ қ‗ ῤ ᴇ

̆ ᵬ̆ץ Ḡ └ ẫ

Ȃ ̆ қ ῤ Ԉ ᴇ ̆↕῏

ᴪ ⱴ Ȃ 

ⱬ ֟ ᴪҹ Ԉ ᴇ Ҭ ᶏ

ⱬ ᶫ ᴪȂ ԍ ̆ ᴇ ȂӞᴪ╝ ᴇ Ḥ ῤ ̔

ᵬ Ԉ Ҭ̆ ᴇ ҩ ᵬ ̆ᾛ

Ȃᵖ ⱬ ̆ ҌῬΐ ῒ ᵬ

ᴪ̆ ₮Ҍ≠ԍ ҹ̂ᶛ ̆Ḡ ֟ Ҍ ̃Ȃ 

ῒז Ԉⱬ ᶭ ̆ ҍ‗ ֲ Ὲᴧ

Ḥ ̆ ᵬȂ ΐ ȁ ̂ ̃ ⱬ

Ȃ ẫғ ᵝ╠̆Ҍ ԍ ᴇ Ȃ 

⌠ ̆ ̂ ῒז ̃Ҭ̆ ⱬ ᶷ ԍ

ľ Ŀ֜ Ȃ ԍ ⱬᶫ ҍ ̂ Ữ ᴆҊ̃̆

                         
13
 ⱬ Ὲ ̂2008̃ ľ ᵀ ĿȂ 

http://www.nerc.com/docs/pc/ragtf/Reliability_Assessment_%20G uidebook%20v1.2%20031909.pdf 
14
 ⱬ Ὲ ̂NERC̃Ȃ2014Ȃ Ⱶ ᵬ ̔῏ԍץ ⱬ ҹ

Ⱶ ᴆȂ ̆ ̔ ⱬ Ὲ Ȃhttp://www.nerc.com

/comm/Other/essntl rlbltysrvcstskfrcDL/ERSTF%20Concept%20Paper.pdfȂ 
15
 Pfeifenberger ȁJohannes, Kathleen Speesȁevin Carde Nick Wintermantel Ȃ2013Ȃľ ᾟ

̔ ӈĿ 

https://www.ferc. gov/legal/staff - reports/2014/02 - 07- 14- consultant - report.pdf  

http://www.nerc.com/docs/pc/ragtf/Reliability_Assessment_%20Guidebook%20v1.2%20031909.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Concept%20Paper.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Concept%20Paper.pdf
https://www.ferc.gov/legal/staff-reports/2014/02-07-14-consultant-report.pdf
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Ԉ ⌠ ⱬ Ȃ ̆ῃ ῤ ’Ҍ ̆

ҍ Ԉ № ̆ ᵬҹҳ ľ ĿȂ ᶏ ֽ

₃ ̆ Ӟ ᴇ ̆ Ȃ

̆ ԍ Ҍ ῒ ԈҬ ԍᴨל ᵝ̆

̂ᶛ ̆ қ ľҬ Ŀ ̃Ҭ ⱬ ῏ Ȃ16 ̆

̆ ╝ Ҭ Ҭ

Ԉ Ȃ 

̆FERCᴪ ̆ └ ̆ ‗ ⱬ Ȃ ̔ 

¶ ҩ / Ȃ 

¶ ⱬ ↕ Ȃ 

ҹ қ ⁞ ̆ѿ ҽ ┴

└̆ ҩ Ὲ Ḡ ѿ Ȃ

ᴇ ԍᵀ ᵬ Ḥ ҍ ѿ ᴪ ↕̂ᶛ ̆FERC ѿ

ᴪ └ ̃Ḡ ѿ Ȃ   

ԍ ᴇ ̆ ⱬ ᵀ └ └ Ȃ

̔ 

¶ Ԉ № ̆ ᴋᵥ ΐ ᶏ ⱬ

ⱬ Ȃ̂ᶛ ̆FERC ľ҈ҩ῏ ᶫ ᵀĿȂ̃ 

¶ Ҭ Ҭ ᵀȂ  

¶ ᴋᵥ ≠ ֜ ᵬ

ᴇ Ȃ̂FERC ῒ ҹľ ҹ ᵀĿȂ̃ 

¶ ᵬ ̂FERC Ҭ ľ Ŀ̃ ᵀ Ȃᵀ ᵬ

ץ̆ ԍ ľ Ŀ

ץ̆ ѿᴪ └ Ḡ Ȃ̂ AȂ̃ 

¶ ᴋ ≠ ץ̆ ֓ ȁẠ₮

ᵀȁ ₮ᴇľ Ŀ̂ ↕ ̃ᵀ ₮ ̂

ҍ ̃Ȃ 

¶ Ȃ / Ҭ̆

ᵣⱳ ῏ ᵬ Ȃ ҩ

/ Ҭ̆ № Ȃ ֓

Ҭ̆ ᶫ ῏ԍ ȁ ȁ ⱬ

Ȃ Ӟᴪ ↕ ₮ ץ̆ Ȃ 

ץ ̂ 5̃ 

қ̂ Ҭ ̃̆ ᶏ ῤ ȁ Ȃ

̆ ⱴ ⱬ ѿ ҹ ⱴ ⱬ ̂BÃ Ȃ

῏ ̆ᵖ ẠҌ⌠ ѿ ̆↕

                         
16
 └  -  ᶛ  -  ⱬ └Ȃ 
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ӊ ᵬ̆ № Ȃ17 ᶫ ү ץ

Ữ Ȃ Ῥ ̆ ⁞ Ῥ

ꜚ Ȃ18 ᶏ ᵞ Ữ ֟ ᵬ

Ȃ 

ⱬ ׆ ῍֣̂ ѿ ̃ ⌠ ̆Ῥ ⌠ ῃ

ᵬȂ ᶏ ץ ῃ ̆ ⱬ ӊ ᵬ ╠ңҩ

Ӟ ץ ᵬ ̆ ᵞ Ҍ ̂ ҍ ȁ ⱬ

₮ ῏ ̃̆ ᵞ ̆ ≠ԍ ⅞ Ȃ ῍֣

ңҩ ҩ ⱬ ῍ Ḡ ȁ№ ᶫ ҩ ⱬ Ȃ

╠ ҍ ᴪ Ȃῒ ץ ̆

⌠Ḥ ֜ ̂ ԍ ̃ȁ ễ └

̂ ԍ ֜ ᶏ ץ̃ ᵬ ᴆҊ Ȃ
19
ⱬҌ

̂EIM̃ ҹ ₮ ѿ ȂҬ ⱬ ῒ

ז ̆ Ҭ ᵬ̆ᵬҹ ῃ ῃ

Ȃ 

ῤ̆ қ№ ῃ Ȃ Ҭ ῤ̆ ⱬҌ

ҹ ҩ ῤ Ȃ ῤ̆ қ ῤ

ᵬ̆ ⱬԍ ῃ ⱬ Ȃ̂ 5Ӟ ԅ

Ȃ̃ 

ꜛ Ⱶ̂ 6̃ 

FERC 888Ҭפ ̆ ꜛ Ⱶҹ ᶫ ⌠ ᵬ ̆

Ḡ ⱬ Ⱶ Ȃ ̆ ⱬ ѿҩ ↕ҹ̆ Ҍ ꜛ Ⱶ

ᴇ № ᴇ̆ ץ ᾧ Ȃ ҹ ̂ ȁ

ῒז ̃ Ҍ ҩ Ⱶ ᶫ ᶫ ᴇ Ḥ Ȃ20 ꜛ Ⱶ

ѿ ̂ҍ Ҭ ⱬ ╠ ’ ᵌ̃̆↕

ӯ ᵞ ꜛ Ⱶ֟ Ȃ ̆ ҩ ᵬ

̆ғ Ȃ 

ѿҩ῏ ↕ҹ̆ ꜛ Ⱶ ҹ Ҭ ̆ғ ԍ ט

Ȃ ̆ ᶫ ̆ ᶫ Ⱶ

̂ᶛ ̆ ȁ ȁ ̃̆ ᾛ Ҭ

                         
17
 Milligan ȁMichaelȁBethany FrewȁElla Zhou Douglas J. Arent Ȃ2015Ȃ Ῥ ᾢ

ȂNREL/TP- 6A20- 64864ȂGolden Ὲ ̔ Ῥ  
18
 Muzhikyan, A. ȁA. M. Farid T. Mezher̆ľ ⱬ ᵬỮ Ŀ̆2006

└ᴪ ̂ACC̃ ̆ ̆2016̆ 5891 -  5896 Ȃ 
19
 Ῥ Ȃ2015Ȃ ̔ Ῥ ῀ ȂGolden Ὲ ̔ Ῥ

Ȃ https://www.nrel.gov/docs/fy15osti/63037.pdf  
20
 OĽNeill̆R.P.UȂHelmanȁP.M. Sotkiewicz ȁM.H.Rothkopf W.R.StewartȂ2001ľ ȁ

ȂĿIn Hobbs ֲ̂eds.̃Ҋѿף ⱬ Ȃ ̆ ̔Kluwer ₮ Ȃ 



11 

 

ԈȂ21 ᶏ ꜛ Ⱶ ȁ ȁ ȁ

ⱴ ̂ B̃ ȂFERC 755פ ̆ ᵥ̆ ꜛ

Ⱶ ᶫ ט Ȃᶛ ̆ ңҩ׆ ⱬ ̂ ⱬ ̃

̆ ễȂ ԍ / ̆

ⱬ Ὲ ̂NERC̃ ‰̂ᶛ ̆CPS1ȁCSP2ȁDCS BAL- 003̃ /

ⱬ ᴪ̂WECC̃ ̆ ᵬ ֓ ꜛ Ⱶ֟ Ȃ22 

ῤ̆ қ ̆ ӈѿ ↓ ꜛ ⱵȂ ‗

ԍ қ ̆ ҍFERC ӈҌ Ȃ ̆ Ⱶ № ᴇ

ᴇȂ ׆̆ ꜛ Ⱶ ᴇ Ȃ Ҭ ⌠ ῤ̆ қ

̆ҹ Ⱶ ꜛ Ⱶ └̆ᾛ ꜛ Ⱶ ῤ Ԉ ̆

Ῥ Ȃ ҍ ₮ 1 ᵌ̆ῒҬ̆

ᾢ ᴇ ̂ ῤ ҹ ᴇ ̃҉

└Ȃ 

2  

׆ ᵣ ̆ ̆ Ҋץ ↕̔ 

o Ὲ ĺĺ Ҍҹ ѿ № ≠ ῒז ≠ Ȃ 

o ĺĺ ῒ ‗ ᴇṿ̂ ̃̂ᶛ

̆ ̃Ȃ 

o ĺĺ ᶏ ̂ᶛ ̆

ȁ ľ Ŀ ֟ ץ ᴇ ֟ ᴆ̃Ạ₮

‗ Ȃ 

қ Ὶ ҉ ↕ Ȃ 

Ԉ Ҭ ꞉ľ Ŀ ᴇ̂ 7̃ 

̆ ᶫᴇ ̆ῒᴪ ȁ

ῒז ҙ ҍ ҹ֟ Ȃ ҳ ľץ̆ Ŀ ֓ ҍ

̆ ῒ ӈҹ̆ ꞉ ҍ ץ Ԋ̆ғ Ԋ ꜛ

ⱬ ҍ Ȃ 

ӈ̆ қ ѿ֓ľ Ŀ ᴇ ̆ῒҬ ҙ №

ᴇȁ ᵟ № ᴇץ ҙ ᴇȂ ֓ ‗

Ԉ ╠ └ ȂԊ ҉̆Ҭ Ҍ ץ ᾢԍ Ȃ ҳ

̆ қ ῒ Ԉ ̆ ᵥ ֓ ᴇ Ḡ ⇔ Ȃ 

                         
21
 Milligan ȁMichaelȁBethany FrewȁElla Zhou Douglas J. Arent Ȃ2015Ȃ Ῥ ᾢ

ȂNREL/TP- 6A20- 64864ȂGolden Ὲ ̔ Ῥ  

 
22
 ZhouȁZhiȁTodd Levin Guenter ConzelmannȂ2016Ȃľ ꜛ Ⱶ Ŀ̆

Ȃhttp://www.ipd.anl.gov/anlpubs/2016/01/124217.pdf  

http://www.ipd.anl.gov/anlpubs/2016/01/124217.pdf
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Ҋ № ᴇΐᵣ ץ̆ ᵥ ῒ ԍ қ ԈȂ 

№ ᴇ ꜚ ᴇ̔ ᶫ ĺĺ ꜚ

ȁ ᴆĺĺ ҉̆ ⌠ҍ ꜚ ῏ ѿ֓Ḥ Ȃ

ѿ ̆ ֓ ꜚ Ȃ ̆

Ҍ ̆ ῏ ᵥ ֓ Ȃ

ḱ ץ ῏ ץ̆ ꜛ

ῃ Ṝ ᶫ ꜚҬ Ȃ 

№ ᴇᴇ ̆ қ ῏ Ȃ ̆ ԍ ⱴ ꜚ

ľ ᴇĿ ̆ № ҬȂ ᴇҊ̆

ᴇ ꜚ̆ ғ ҍ ⱬ Ȃ ׂҹ ̆ ᴇ

ֽ ԍ ҙ ҙ ױז̆ ꜚ ᴇ ΐ̆ᶛ

̆ ‛‟ ȁ ꜚ ̆ ֓ ΐ ҹ ⌠ѿ Ҭ ᴇ ᵞ Ῥ

ꜚȂ 

ᴇ̔№ ᴇ ᵟ ̆ ץ ᴪ ҳ

≠ ̆ Ḡ ᵞ ῀ ̆ ꞉ԅ ȂҬ ╠ ῃ ῤ

ᵟ № ᴇ̆ҍ ̆ ֽ ҩ≢ ԅ Ȃ қ

ҳ ̆ ᵥ Ԉ Ҋ̆Ḡ Ҭ ѿ Ȃ 

ᴇ̔ Ҭ ľ ᴇĿ ̆ ֟ ѿ֓ ҙ

ҙ № ̆ ̆ ԍᵞ ̆ᴪ ῒ ᵝᴇ ̆Ṣ

ԇױז ꞉ ῒ ⱬ ᶏ ̂ ̆ ҹ ԍ ᵞҊ̆ױז

ῒ Ԉ ᶏ ԅ ᵝ ⱬ ҙ֟₮ĺĺᶛ ̆ ֟ ⱬ̕

ᴇ ѿ ⱴԅῒ ̃Ȃ 

ᴇ̔ қ ԅѿ ֜ ̆Ҭ Ӟ ԅѿ

Ȃ ֜ Ӟ ̂ қ ⱴ≠ ֒ ̃Ȃ 

҉ ̆ қ ₮ԅ₃ Ȃ ̆ қ ̔ 

¶ ≢̆ ῒ ᴇ ט ᴇ̆ ᶏז

ױ ӯ Ԉ ֟ Ȃ 

¶ ᴇ ∆ ̆ ҹ

ᴪᶏ ҉ ̆ ᴇ Ӟ ҉ ̆Ӟ ₃ ᴪ ⌠

̂ ῃῤ ̃Ȃҍ ̆ Ԉ ҹ

ᴇ ⱬ̆ ≢ ⱬ֟ ▼ ’ҊȂ ҳ ̆

ᵥ ᾧ ң ӊל ץ̆ ᵥ Ȃ ᴇ

ꜛԍ Ȃ 

׆ ̆ ⱴ ꜚ ᴇ ̆ ̆ᾛ

ᴇ ̂ ̃ȁ ᾢ ᵞ

̂ ԍ ᶏ ׆ ץ̃ ᶫ

ҹӊ ᶫ ꞉ └Ȃ 
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└ ‰ Ḥ Ḇ ̂ 8̃ 

‰ ֟ ⱵḤ ̆ Ạ₮ ӯ‗ Ȃ

ⱬ ̆ ȁᴇ ȁ ᴆ Ḥ /ᶫ ⱬ ᶛ̂ ̆

ᶫ ᴍ Ḥ ̃Ҭ ̆ ֓

№ Ȃ ̆ Ὲ Ҍ ᶫ Ḥ ̆ ῒҬ ѿ № ̆Ὲ Ḥ

ᴪ ⱴ ̆ ѿ № ̆ ԅ

Ȃ 

֓ ԅ ᶫ Ḥ └ ̆ └ ᶫ

ῒᶫ ᶛ ᶫ ̆ῒҬ ȁ ȁ ῒז

Ȃ ᶫ Ḥ ꜛԍ ⱬ Ȃ 

C ԅ ᾥ ᶏ ‰ Ḥ ̆ ᾥ ῃ

₮ Ҭ ѿ №̆ ῃ ᶫ ѿ Ḥ Ȃ23 ‰

Ҭ Ҋῤץ ̔ 

¶ ᴇ ̂ ̃̕ 

¶ ̕ 

¶ ̆ ̕  

¶ Ȃ 

ҩ ҹ ҉ ԅѿ Ȃ ̆

ⱴ Һ ᵟ Ҭ ҙῈ Ȃᵖ ̆

̆ῒҬ Ῥ ῐ ̆ ᴇ ῤ ‰

Ӟ Ȃ 

̆ қ ҹ ᶫ └ Ḥ ‰ ̆ῒҬ

ȁ ᴇ Ȃ ̆ қ ѿ ᵣ ץ̆

Ḥ ̆ ῒῈ ῤ ҍῒ ᶛ̂

ӯ ̃ Ȃ ҍľץ ӥĿ ̂ 9̃ ̆ ᶏ Ῥ

ᶫ Ῥ Ȃ 

3 Ῥ 24 ҍ⌠ Ҭ 

ҹ Ῥ ҍ⌠ ⱬ Ҭ Ạ ѿ ↓ ᵬ̆ῒҬ ץ

ꜚ ̆ Ῥ └ Ῥ ᴑҙ Ṥ Ȃ Ҋ №

ң ̆ ױ ╠ңҩ ҉̆ Ῥ Ȃ 

Ῥ └̆ ץ ̂ 9̃ 

ȇ ῏ԍ Ῥ ≠ └ Ȉ25̆

ԅҬ ľ Ῥ └Ŀ̆ῒҬ ̆ ӥ ԍ Ῥ

                         
23
ᾥ Ԉ ̆ ѿ ᶫף ᶫ ῃ ᶛ Ȃ 

24
Ῥ ֟ ȁ ȁ Ῥ Ȃ ԍ Ҭ

ⱬ Ҭ ԅ ̆ Ῥ ̆ ῤȂ 
25

(NEA).2016.ȇ ῏ԍ Ῥ ≠ └ Ȉ/  
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└Ȃᵖ ̆ ᴆҬ ᶫ ΐᵣḤ ᵥ └

ӥ̆ᶛ ̆ ᴆҬ ⌠ ῏ԍ ᴋ ȁ └ ῤ Ҍ Ȃ ̆ 20

16 ̆ қ ῤ ҩ ᴍ ῒ Ῥ Ȃ26 

̆ 2000 ץ ̆ └ ᶏ Ῥ ԅ6

0˿̆ ᶏ Ῥ ԅ57˿ Ȃ27 ̆ └ᵬҹ

Ⱶ ᵣ̂ ⱬᶫ ̃ ѿ ̆ Ҍ

֜ ӥ̂ REC̔ Ῥ ӥ̃ ץ̆⅞ Ḇ Ȃ

ᶛ ̆ⱴ≠ ֒ SB- 350̆ ῒ ⱴ Ὲ ⱬ ᴪ ̆

Ҍ ‰ Ȃ28ѿ֓ ף ט ̂ACP̃ └̂

Ὲ῍ԊҙῈ Ῥ ӥ̃ȂACP ԍ ᵀ Ԉ

ӯ Ῥ ӥ ֟ Ῥ Ȃ29 ԍ

└ Ῥ ӥ ҉ Ῥ ӥΐ ᴇ Ȃ

└ Ạ₮ΐᵣ Ҭ̆ ᵣᶏ ľ Ῥ ӥĿ

ῒ Ȃ Ῥ ӥ ῒז Ῥ ӥ ⱴ ̆

ҹ̆ҍῒז Ῥ ̆ Ȃ30 

└ ̆ қ └ ᴋ ⌠ Ⱶ

ᵣ̂ ̃̆ ҹ Ҥ ץ̆ Ḡ └

ⱬ̂ 4̃Ȃ └ ꜛԍ қ ῒ Ῥ

ȂҬ ꜚ ӥ└ └ ⱬ̆ᵖ ΐ

ⱬ Ҭ ץ̆ ѿҩ Ȃ31 ԍἝ қ ѿҩ ⱬ

ғ ҉ ⱬ ᵞ ᴍ ̆ ץ ӯ Ῥ

Ῥ ӥ └ Ȃ № ⱴ⌠ └Ҭ̆ ᴪ ⱴ

̆ ̆ᵖ ꜛԍ ̆ ғ Ҭ

≠ Ȃ ̆ қ ⱴѿ Ḇץ̆└ ῤ ̆ ῒ №

ᾣᴟ Ȃ׆ ̆ ᶏ ⅞ ̂ᶛ ̆ Ῥ

Ҋ ̆ └ ⱴҤ ̆ ғ └ ᵞ Ῥ ῏ ̃

└Ȃ 

ᶏᴑҙ Ῥ ̂ 10̃  

                         
26

(NEA)̆ 2017 ̆ȇ ῏ԍ2016 ῃ Ῥ ҍ ᵀ Ȉ/  
27
Galen Barbose ̆2016 ̆ȇ Ῥ ᶛ ‰2016 Ȉ̆ᴿᾥ≠̆ⱴ≠ ֒ ̆

Ꞌᴶ ᴿᾥ≠  
28
ⱴ≠ ֒ ᴪSB- 350Ȃ 

29
̂DOẼ ̆2017 ̆ȇ Ῥ ᶛ ‰Ȉ̆2017 7 12 ԍhttps://energy.gov/sav

ings/renewables - portfolio - standard- 0 
30
SREC ̆2017 ̆ȇSREC Ȉ̆2017 7 12 ԍhttp://www.srectrade.com/srec _markets/  

31
Jan HamrinȁRyan Wiser Seth Baruch ̆2015 ̆ȇ ԍҬ Ῥ ᶛ ‰̔

ȁ ӈȈ̆ ‗ Ҭ  
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̆ҹ ᴇ ꜚ ᾫ ᴑҙ ̆ᴑҙ ꜚԅ Ῥ

Ȃ 1000 ᴑҙ ᶏ 3000̓ ҉ץ ⱬȂ32

└ ץ ᴑҙ Ῥ ̆ῒҬ Ȃ33 

ѿᴍ ̆ Ҭ̆ ̂ ѿҩᴑҙ ̃ ׆ Ῥ

ץ ᴇ ӯ ̂ 20 ̃ ⱬ̆ Ⱶ ᴋ

׆ ԅ Ȃ34 Ḇ ԅ ֓ᴑҙ Ῥ

̆ Ῥ ҌῬ ᴑҙ ҙⱵȂ ᴇ ̂

̔ Ῥ ᶫᴇ Ḡ ̆ᵖҌ ⱬ̆ Ῥ

ӥ̆ ֟ ⱬӊ ₮ Ȃ ᴇ ̆ ᴇ ԍ ᴇ

̂ ľ ᴇĿ̃̆ Ӈ ט ᴇȂ ̆ ᴇ ᵞԍ ᴇ̆

↕ ט ᴇȂץ ̆ ҹ ᴇ Ҍ

Ȃ 

ԍ Ῥ ῐ ᴑҙ ̆ῒ ѿ ̆ ׆ ⱬῈ

Ԉ ᶫ ľץ̆ Ŀ ӯľ ⱬĿȂ ⱬῈ

ᶏ ⱬ ῀ Ῥ ӥ̆ Ῥ ӥ

ȁ ҈ ף Ȃ ֓ ’Ҋ̆ ῀ ԍ ט

ⱬῈ Ῥ ȂҌ ԍ ̂ľ ≢ Ŀ̃ ⱬ̆ Ҍץ

ᴇ ᶫ ⱬ̕ ѿ ̆ᴇ ̆ ҹң Ȃ

ⱬῈ ץ ᴇ₮ ⱬ̆ⱴ⌠ ≢ ⱬ ᴇҬȂ2014 ̆

ᴇ ҹ 1.7 №Ȃ35 

Ҭ ̆ ᴑҙ ӯ Ῥ № ȁ ₮ ӥ

ץ└ ԍ ⱬῈ ҍ Ȃ ̆

ⱬῈ ̂ ľ қ Ŀ̃ ץץ ԍ ᴇ ̂ Ҍ ԍ ̃

ῐ ᴑҙ ᶫ Ῥ ⱬȂ ӯ Ῥ ⱬ ̆ᴑҙ ׆ ֓ Ҭ

Ȃ ꞉ Ῥ ̆ ̆ ҍ⌠Ҭ ֜

ҬȂ ᴍ ’Ҋ̂ 5̃̆ ҍҬ ֜ Ҍ

ҹ ‗ ľ Ҹ ĿȂᵖ ̆ ҹ ⇔ ⱬȂ׆

Ҭ ̆ ̆ ᾛ ᴑҙ ҍ Ῥ ̂

ᴇ ̃̆ ҈ ӯ̆ Ῥ ᵬ ̆

ᴑҙ ⱬ Ȃ 5Ҭ ̆ қ ῒ

Ӟ ׆̆ ̆ ץ ΐ

                         
32
Eric OĽShaughnessyȁChang Liu Jenny Heeter ̆2016 ̆ȇ ⱬ ҍ ל

̂2015 ̃Ȉ̆NREL/TP- 6A20- 67147̆ ̆ ̔ Ῥ  
33

ᶏ ῒז └̆ῒҬ Ῥ ᴑҙ Ȃ 
34
Timothy C. HassettҍKarin L. Borgerson ̆2009 ̆ȇ≠ ⱬ ̔ Ῥ ≠

Ȉ̆ ̔ҕ ̕David Gardiner & Associates ̆2013 ̆ȇ ⱬ╠ ̔ҹᵥҕ

҉ Ὲ Ῥ Ȉ̆ ῤ ̔ҕ ꜚ ᴪ̕ҕ Ԋᴪ ̆2

016 ̆ȇᴑҙ Ῥ ӯ Ȉ̆ ῤ ̔ҕ ԊᴪȂ 
35

Ῥ ̆ȇ ⱬ ҍ 2014̂ל ̃Ȉ̆2015 10 ̆Ҋ ԍ

http://www.nrel.gov/docs/fy16osti/65252.pdf Ȃ 

http://www.nrel.gov/docs/fy16osti/65252.pdf
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Ȃ ⱬ └ ̆ қ ץ ῒ ̆

ᴨץ ̆ ץ ᴇ ᴇ ᶫᾟ ⱬȂ 
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I - A̔ / ᵀ  

Ҭ ⌠ ңҩ ᶛ̆ῒҬ

Ҭ ľ Ŀ ᶛ ᵀ Ȃ ҹ

̂ᶭ ⱬ ᴪ̂FERC̃ ѿᴪ └ ̃Ҭ ᶫ

ԅ ᵣ Ȃ 

ΐᵣ ̆ѿҩ ̆ᶛ PJM ̆ ѿ 128 ȇ

Ȉ Ύ̆ῒҬ ↓₮ԅ Ȃ36 ᶫ῏ԍ῏

῀ ≢ ̆ ױ Ȃ37 

‪ ̔‪ ѿ ⱬ ῀̂ᶛ ̆ Ҭ ᾥץ

̆ ΏҹgcẽҬ ‪ῒץ ₮ⱳ ̂ MWҹץ̆ ᵝ̃ ₮ Ȃ38‪

‪ ₮ ׆̆ ‪ Ȃ ӊ̆ѿ ‪

ץ ₮ Ҍ ₮ ‪ Ȃ‪ ץ ᵝ

̂MWh̃ ̆ Ҍ ⱳ ̂MW̃Ȃ39 

ᴇ ̔ ᴇ ԍ ᴇט֜ ᴇ ⱴ҉ Ȃ

ᴇ ץ ҹ ̂ Ҭ ץ /kCal ̃Ȃ40 

ҍ ̂Ò M̃ ̔ ҍ ₮ ῒז ̆

ῒҬ ₮ Ҭᶏ ȁ ῒז ῀ Ȃ

ҍ ץ ₮ ᵝ ̂ $/MWh̃ Ȃ 

ꜚ ̔ ꜚ ꜚ ȁ ȁ ῒז

῀ Ȃ ԍ ̆ ꜚ ‗ԍ ’̂ ȁ ȁ‛̃̆ ҹ

‛ ₱ ץ̆ ꜚ ̂$/ ꜚ̃ Ȃ ̆ῒ

ᵞ ₮ Ȃ ץ ᾝ̂$/ ̃ Ȃ 

̔ ‪ ₮ ̂ kWh̃ ꜚ ̂ SO2 ᾥ

̃Ȃ ‪ ₮ ׆̆ Ȃ

ᶏ ̂ kCal SO2ᾥ ̃ӗץ‪ Ȃ 

ᴇ ̔ ᴇ ֜ ᴇ ץ̆ ᵝ ̂

ԋ ᾝ̃ Ȃ ֜ ᴇ ץ ԍҌ Ὲ ᴇ

҉ ᴇ Ȃ 

ҍ Ḥ҉ץ̔‰ ‰̆ΐᵣ

Ȃ ľ Ŀ ᶛҬ̆ ᾛ

ᴋᵥ ᴋᵥῒז ̆ľ ҹ Ŀ ᶫ

                         
36
http://www.pjm.com/~/media/documents/manuals/m15.ashx 

37
῏ԍ ľ Ŀ Ḥ ԍ ̔https://www - static.bouldercolorado.gov/docs/

PSCo_Open_Access_Transmission_Tariff - 1- 201611041332.pdf 
38
‪ ₮ⱳ ᵝ֟ ⱳ ⁞ ꜛ └ ᴋᵥⱳ Ȃ 

39
’Ҋ̆ ң Ȃ Ẋ ₮ⱳ ѿҩ Ȃ 

40
Ȃῒז ̂ ̃ ‗ ̆

ȁ ῤ ҉ Ȃ 

http://www.pjm.com/~/media/documents/manuals/m15.ashx
https://www-static.bouldercolorado.gov/docs/PSCo_Open_Access_Transmission_Tariff-1-201611041332.pdf
https://www-static.bouldercolorado.gov/docs/PSCo_Open_Access_Transmission_Tariff-1-201611041332.pdf
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ľ‰ ĿȂ Ҍ‰ ̆↕҉ Ҍ‰ Ḥ

֟ ט ט ’ ễ̂ ̃Ȃ41 

FERC ѿᴪ └ ̔ FERC Ὲ FERC ѿᴪ └ ̂USofÃ Ḡ

ῒ Ȃ42 

  

                         
41
Ԉ ’Ҋ̆ ᴪ ֜ Ȃ ̆Ҭ Ҍ Ҍ ԍ └

Ȃ Ҭ ̆ Ӟ ᴪ Ȃ 
42
USofA ◐ ׆ץ ┘ⱲῈ ̆ῒ ҹ1- 866- 512- 1800̂ ᾧ ̃ 202- 512- 180

0ֽ̂ ̃Ȃ ȇ Ȉ 18 ľ ⱬ Ḡ Ŀ̆ 1- 399 ̆ԍׂ 4 1

ḱ ȂӞ ץ ӯ̔http : // bookstore.gpo.gov/ Ȃ ⱬῈ ȁ Ὲ ȁ Ὲ

Ҭ ⱵῈ ᴪ №≢ 101ȁ201ȁ352 367 Ȃ 
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I - B̔ ꜛ Ⱶ  

 ҍ ᵬ 

 ¶ ԍ ӊ ̆ ₮

ץ̆ꜚ NERCȇ ⱳ └

‰Ȉ̂ BAL- 001- 1 BAL- 001- 2̃ 

 ¶ Ҍ ץ̆’ ⅞ ῤ

ꜚ 

 ¶ ҍ ̆ Ҭ ⱴ

₮̆ 10№ ῤ ⌠ ῃ ץ̆₮ NERCȇ ⱳ

└ ‰Ȉ̂ BAL- 001- 1 BAL- 001- 2̃ 

¶ Ԋ ᶏ  

¶ ᶫ  

ץ ¶ ̆ᵖ ץ ᵬ  

 ¶ ҍ ᵌ̆ᵖ ̆ ץ ̆

15№ ῤ ⌠ ₮ 

¶ Ԋ ᶏ  

ᾟ  ¶ ԍ Ԋ ╠  

¶ Ԋᴆ  

¶ Ҍ  

̔ ⱬ Ὲ ̂NERC̃̆2014 ̆ȇ Ⱶ ≢ ᵬ ̔῏ԍ

ⱬ Ⱶ ᴆȈ̆ ̆ ̔

ⱬ Ὲ Ȃ 
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I - C̔ ᾥ ⱬ ᶛ 

 

 

  

ᴨԍ ᾥ ṿ         ⱷԍ ᾥ ṿ 
̂ ṿ̔100= ᾥ ṿ̃ 

̔ ᾥ Ὲ῍Ԋҙ ᴪ 

֟ ᾥ ṿ 

 

 

 

Ῥ  

ῒז 

 

̔̂ ̃                   ╠ ̔̂$̃ 
ȁḠ ῒז ̆ 

ľ Ⱶ Ŀ  

̔ 

ᴇ ̔ 

ԋ  

ԋ  

 

ԋ  

 

֟

 

 

 

ᴇ 
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ԋȁ ⱴ Ῥ  

Ӏ  

¶ ᴇ̆ ҍ ᴇ̆ ₮ ҙ ץ̆

ᶷ ᶫ ᶷ ̂ 1 2̃ 

¶ ῐ ҉̆ қ ѿҩ ̂ 4̃ 

¶ ᵟ ̂ 3̃ 

¶ ꞉ ҙ ⅞ӊ ̂ 7̃ 

  

꞉ Ạ ⱳȂ ̆ ⱳ ԅ ῤ

҉ Ȃ 2014׆ 15˿ ҉ ⌠2015 2016 30˿ ҉ץ
43
Ȃ

Һ ꜚ ‏ ᶏ Ҍ ֟̂CHP̃ ᶫ ׆̆ ⁞ ԅ

Ȃ 

Ῥ ѿ ↓ ̆ᶏῃ ⱬ ᶫ ҙ ⱴ

ⱬ ⁞ץ̆ ῤ Ȃ ľ ҈ԓĿ ⁞ 1

̂TWh̃ Ȃ 

ΐᵣ ̆ ҂ ̔̂1̃ ֟ ; ̂2̃ ;

̂3̃ ף ;̂4̃ ᶫ ;̂5̃ ӯ ; ̂6̃

Ῥ ; ̂7̃ └ 44Ȃ 

̆ ῒ ѿ֓Ҭ ȁ ҽ ⱳȂῒҬ ̔̂1̃ қ

ꜛ Ⱶ̂A/S̃ ̆ ף ⁞ ֟₮̆ ֟

ᵞ⌠ѿ 45; ̂2̃ Ὲ Ῥ ̆ Ῥ

ᴑҙ ľ Ŀ ; ̂3̃Ҭ

ԅ ᵞḠ ץ̆ ҹ ֓Ḡ Ạ ꜜⱬ;̂4̃

ⱬ ̆ ᵌ қ ; ̂5̃ Ȃ 

Ҥ ԅ ҳ ѿ֓ Ȃ

Ҭ ҹ ̆ ᵞ Ȃ 

                         
43
   (NEAĽs) Wind Interconnection and Operation ( ’) series.  

44
 ҂ ԍ 2016 10 Ȃ ᾢ ң ̔ᴨ

̆ ⱴ ү ₮ ⱬȂ ̆ ľ Ῥ

Ŀ̆2016 ̆http://www.ndrc .gov.cn/zcfb/zcfbtz/201604/W020160411375906107931.pdf .  
45

ľ ꜛ ⱵĿ ҍ ҹ A/S ̆ Ἕ ѿ Ҍ ⱬῬ Ȃ 

http://www.ndrc.gov.cn/zcfb/zcfbtz/201604/W020160411375906107931.pdf
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Ίᵩ  

1.  ⌐ԓ ҟ  

ᶷ ԍᴇ ԍ ⅞̆ ̔̂ã ⱴ Ῥ

̂ ̃;̂b̃ ≠ Ҭ Ῥ ̂ ̃Ȃ 

҂ Һ ꜚ̆ Ῥ №ҹң ̔ 

1) ᴇ ̆ҹ ῒז ₮ ҙ ̂

̃̕ 

2) ᾛ ֟ ҍ ̂ ̃̕ 

3) ᵟ ̂ ̃̕  

4)  ꞉ Ῥ ≠ ̆ ⱴ Ҭ Ῥ ⱬ

̆ Ῥ ӥ└ ̆№ Ῥ ̂ ̃̕ 

5) ѿҩ ̆ ꞉ ≠ ̂ ̃̕ 

6) Ῥ ⅞ └ ̆ ̆ᶏ Ῥ

⌠ ̂ ̃;  

7)  └ ⅞ ̆ ҙ ̂ ̃Ȃ 

Ҋ Ȃ 

ᴇ ̆ҹ ⱴ ῒז ₮ ҙ

̂ 1̃ 

ⱬ ץ̆ ⱬ ̆ ⁞ץ Ȃ

꞉ ̆ Ҍ ֓ ⱬ ᶫ ⱬ

̆ ̆ ̆ ꜚ ̂EṼ ̆№ ץ̆ Ữ Ȃ

ᴇ ≠ԍ ᶫ ꞉ ̆ҹ └ ⇔ ҙ Ȃ

ԅ ⁞ ᾣץ ̆ ᴇ ץ ꞉

̂DR̃ Ȃҹ ҉ DR ₮ 4 ԅDR ᴇ Ȃ 

̆ ⱴ ᴇ Ȃ 

֓ № ᴇ̂TOŨ ȁ ⱴTOUᴇ

Ȃᶛ ̆ⱴ ⅞ 2019 ӊ╠ ⱬῈ ҹ№ ᴇ46Ȃ

ⱴ Ӟ № ᴇ ᴇҬⱴ ץ̆

(  1)Ȃ 

                         
46
 ľ ⱬῈ Ŀ ֓ ᴇ ⱴ Ὲ῍Ԋҙ ᴪ Ὲ Ȃ 2017 ̆ⱴ≠ ֒

№ ⱬ ׅ ҈ ⱬῈ ᶫ ⱵȂ ῏ⱴ ῏ Ḥ ̆  http://

www.cpuc.ca.gov/General.aspx?id=12154.  

http://www.cpuc.ca.gov/General.aspx?id=12154
http://www.cpuc.ca.gov/General.aspx?id=12154
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 1. ⱴ  (CAISO) ₮ ⱴ № ᴇ 47 

ῒז Ӟ ᴇẠ ץ̆ ⱬ Ȃᶛ ̆ᵬҹ

̂REṼ ꜚ ѿ №̆ ѿ ҈ └ ᴇ̆

ԍ ᴇ ҍ ᴇ 48Ȃ ↕҉̆ ԍ

ᴇ ҹ ᶷ ᶫԅ Ḥ Ȃᵖ ̆ ԍ ᴇ

ꜚ ̆ ғץ ֓ᴇ Ạ₮ Ȃ ̆ ľ Ŀ ₮ ᴇ

Ȃ 

ԍ ֓ ᴇ ̆ ῒ Ҍ Ȃᶛ ̆ Ҍ

TOU № ҩ ᶏ№ ᴇҍ ⱬ Ȃᵖ ↕҉̆ ᴇ

ᵬҹץ ⱬ ѿ ᵞ ȁᵞ ̆ ҹ Ҍױ

̆ ץ ̆ ғ ץ ̆

ҍ Ȃ 

╠ ҙ ᵟ ⱬᶫ ᴰ ᴇ Ȃ ֓ ᴇ

҉̆ ᴇ ᶏ ̆ ₮ Ḃҹץ̆

ᶷ ⇔ ҙ Ȃ 

ῤ̆ ҈ҩ ̆ └ ᴇ ᶷ

̔̂1̃ ᵟ ҙ № ᴇ̆ ∆ ⱴ῀

; ̂2̃ ֟ ̆ № ᴇ̆ҍ ;

̂3̃ ᴇ ҍ ⱴ └‛ ҍ ꞉ Ȃ 

׆ ̆ ץ̆ ꞉ ᶷ ̔̂1̃

ᴇҍ ᴇ ץ̆ ᴇҍ ᴆ ;̂2̃

                         
47
  CAISO, ľMatching Time- of - Use Rate Periods with Grid Conditions Maximizes Use of R

enewable Energy,Ŀ https://www.caiso.com/Documents/MatchingTimeOfUsePeriodsWithGridConditions

- FastFacts.pdf .  
48
 ҈ ľῃṿĿ ᴇ  ($/ ),  ($/kW- ץ ,( ѿ

̆ ץ ᵀ Ȃ ῏ ᴇ Energy and Enviro

nmental Economics, 2016, ľFull Value Tariff Desig n and Retail Rate Choices ,Ŀ ̂ῃṿ ᴇ

ҍ ᴇ ̃http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7BA0BF2F42- 8

2A1- 4ED0- AE6D- D7E38F8D655D%7D.  

https://www.caiso.com/Documents/MatchingTimeOfUsePeriodsWithGridConditions-FastFacts.pdf
https://www.caiso.com/Documents/MatchingTimeOfUsePeriodsWithGridConditions-FastFacts.pdf
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7BA0BF2F42-82A1-4ED0-AE6D-D7E38F8D655D%7D
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7BA0BF2F42-82A1-4ED0-AE6D-D7E38F8D655D%7D
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≠ ᴇ ꞉ ≠ ;̂3̃ ꞉ Ҍ Ữ

ץ̆ Ȃ 

ⱴ ̆ ֟ ҍ ̂ 2̃ 

ҹ ‏ ᶫ ֟ ᵞ̆ 49Ȃ

ץ ᶫ ⱴ ⱬ ̆ᵖ ѿ ᶫ ȂỮ ץ

CHP ̆ᵖ Ữ ҙ Ȃ ᴇ ץ ꞉

֟ ⱬ ץ̆₮ ⱬ ᴆ̆ ץ ꞉ Ữ ̆ ץ

ץ̆ Ȃ 

̆ ╠ ҹ ᶫ ᶫ ᴇ Ҍ ᴇ Ȃ ԍ

ᶫ ῀̆ ֓ ᴇ ╠ ̆ Ȃ 

2 ԅ Ҍ ᶫ ᴇ ̂ᾝ/ ̃ Ҍ ᶏ Ḡ ᴇ̆

ᴇ̂ II - Ã Ȃ ᶏ ≠ ’Ҋ̆ Ḡ

ᴇӞ ᵞԍ0.10ᾝ/kWhȂ 

 

 2. Ḡ ᴇ (y - , ᾝ/kWh) ᵬҹ ᴇ (x - , ᾝ/GJ)

₱ ῏  ( )  

 2 ̆ Ҋץ ’Ҋ ΐ ̔̂1̃ ᴇ ᵞ̆ᶛ

ᴇ ҹ ṿ; ̂2̃ ᴇ ᴇ ̆

└ ᶫ ̆ ᴪ₮ ’ȂẊ ᴇ Ḡ ╠ ҉̆

ᵞ ᾣ̂1̆ ҉ ң ᴆ

Ҋ̃Ȃ ָӇ Ṝᴪ ֓ ’̆ ᴇ ץ ᶫѿ֓Ḥ ̆

                         
49
‏  ̆ ֟ ᵬҹᶫ ľ◐֟ ĿȂ ֟ ⱬ₮ⱬ ԅ

ⱬ Ȃ  
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Ȃ ԍ ΐ

Ȃ 

ᶫ ȂҸ ↕ ԅ ᴇ ᵥ

ȁ Ữ Ȃ Ҹ ̆ Ữ ҍ ֟

Ȃ ᴇ ‗ ԅ ֟ᴑҙ Ữ ⱬ̆ץ ᵥᴨ

Ữ ȁ ֟ Ȃ ᴇ ̆ ֟ ⱴ ⱬ ֟₮̆Ữ

ᵩ Ȃ ᴇ ᵞ ̆ ֟ ⁞ ⱬ ₮̆≠ Ữ ῒ

ᶫ ̆ ֓ ׆↕ ҉ ӯ ⱬ ȂҸ ֟

ᵞ ᵞ ⱳ 10˿ Ȃ II - B ₮ԅҸ Ȃ 

̆қ ꜛ Ⱶ Ῥ ╠ңҩ ֟

ᴇ Ȃ ꞉ ᶫ Ҭ ȁ

֟ ҍ ֓ └ Ȃ 

̆ ңҩ ̔̂1̃Ҭ ѿҩ ᵌԍ ⱬỮ 50

̆ ᶷ ҍқ ꜛ Ⱶ ;̂2̃ ҍ

֟ᴑҙ ᵬ̆ ױזꜛ ᵀқ ꜛ Ⱶ ⱬ ̆

Ữ ץ̆ ᵞ ֟ ᵞ № Ȃ 

׆ ̆ Ҍ Ḇ ᶷ ҍ̆

↕ -  ᶛ ῏ ᴇ ץ51̆↕ ꞉ ֟ ȂḆ

ᶷ ҍ ⱬ ↕Ӟ ᶏ ҹ Ȃ 

2.  ῴ  

꞉ Ῥ ≠ ̆ ⱴ Ҭ Ῥ ⱬ ̆

Ῥ └ ̆№ Ῥ ̂ 4̃ 

 

Ҭ Ῥ ҉ ᴇ̂FIT̃ ꞉ Ῥ ҍ Ῥ ֟ҙ

Ȃᵖ ̆ ӂ ῃ Ῥ └ Ҍ Ȃ ңҩ

῏ ғ ԑ └ ̆ ᵥ ꞉ ≠ Ῥ ץ̆ ᵥῈ № Ȃ 

̆ └ Ῥ └̂RPS̃ ̆ Ῥ ⱬ

̆ ꜚԅ Ῥ ȁ № ≠ Ȃ2000 ̆

ֽ ѿҩ ̂ⱴ≠ ֒ ̃ ⌠ԅ 2015⌠ ;҉ץ˿5 ̆ 10ҩ

                         
50
 NEA, 2016, Notice on Encouraging Storage Participation in the ľThree NorthsĿ Ancillary Se

rvices Market  (῏ԍḆ Ữ ҍľ҈ Ŀ ⱬ ꜛ Ⱶ ễ̂ ̃ └ ᵬ ), htt

p://zfxxgk.nea.gov.cn/auto92/201606/t20160617_2267.htm .  
51
 ῒ ᴇ ѿ ̆ ᴪ ľ

Ŀ̆ ῤ ᴇȂ Ạ └ԅ ᵬ ⱬȂ ᵞ ᴇ

ᶫԅѿ ꞉ ̆ ט ᴇ ҹ Ḡ ҉ Ȃ  

http://zfxxgk.nea.gov.cn/auto92/201606/t20160617_2267.htm
http://zfxxgk.nea.gov.cn/auto92/201606/t20160617_2267.htm
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⌠ԅ15˿ ̂҉ץ 3̃52Ȃ ╠̆ └ №≢ Ῥ

60˿ 40˿ 53Ȃ 

  

 3. 2000- 2015 Ῥ Ҭ ᶛ54  

└ ̆ ҹ ≠ ᶫԅ ꞉ ȂRPS

ԅ ᾣ ̔ ̆ ӯ Ῥ ף Ῥ ̆

ᾧ Ȃ ̆Ҍ └└ ῤ

ԅ№ ̆ ᶫ ≠ Ῥ ꞉ Ȃ ⱬ

└ ԅᵬ ̆ Ҋѿ Ȃ 

                         
52
 10ҩ ⱴ≠ ֒ ̆ ̆ ̆ ̆ ̆ ̆ ז ̆

ḇᾥ ̆ ז ᵫ Ȃ 
53
 See, for example, National Renewable Energy Laboratory (NREL), ľVoluntary Green Power Proc

urement,Ŀ http://www.nrel.gov/analysis/green - power.html .   
54
 Ḥ , ľNet Generation by State by Type of Producer by Energy Source,Ŀ h

ttps://www.eia.gov/electricity/data/state/annual_generation_state.xls .  

 

http://www.nrel.gov/analysis/green-power.html
https://www.eia.gov/electricity/data/state/annual_generation_state.xls
https://www.eia.gov/electricity/data/state/annual_generation_state.xls
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Ῥ ⌠ Ῥ Ҋ ꜚȂ  4 ̆

ⱬῈ ᾣᴟ ̂PPÃ ᴇ 2010׆ ∆ 140 ᾝ/ᾠ

̂1.0ᾝ/ kWh̃ Ҋ ⌠2017 ∆ Ҍ⌠40 ᾝ/ᾠ ̂0.3 ᾝ/ kWh̃ Ȃ 

֓ ᴇ ᵞԍ ̆ ̆≠

̆ ᵬҹ ̆ Ạ ᵞȂ Ҋ

ᴪ⁞ RPS ᵣ̂GHG̃⁞ Ȃᶛ ⱴ ̆

⌠2030 Ῥ ⱬ 70˿ ҉ץ ̆ ᶏ ⱴ3˿
55Ȃ 

 

 4.  2008- 2017 ⱬῈ ᾣᴟ ᴇ  Ȃל

( ̆ ᵝ̔ᾠ ) 56 

҉ ᴇӊ ̆Ҭ └ ԅ Ῥ ̆ᵖ ⱬȂ

ȁ 2017 ₮ ԅ Ῥ ⱬ ӥ└ ̂RECs̃
57Ȃ ֓ └ ҉̆ ԅ҉ ᴇץ ѿ ꜚ Ῥ

ῒזҺ ꜚⱬȂ 

                         
55
  ҉ ԍ Ῥ ⱴ ⱬ ҈№ӊѿ ‰ Ȃ ľ70˿ Ŀ҉ץ

Ҋ CPUC E3̆ 2017 ľCPUC ⅞∆ Ŀhttp://www.cpuc.ca.gov/upload

edFiles/CPUCWebsite/Content/UtilitiesIndustries/Energy/EnergyPrograms/ElectPowerProcurementGe

neration/irp/17/CPUC_IRP_Preliminary_RESOLVE_Results_2017- 07- 19_final.pdf ; Baseline costs are 

from E3, 2 014, Investigating a Higher Renewables Portfolio Standard in California, https://ww

w.ethree.com/wp- content/uploads/2017/01/E3_Final_RPS_Report_2014_01_06_ExecutiveSummary- 1.pd

f .  
56
 ᴿᾥ≠ Lawrence Berkeley National Laboratory.  

57
 NDRC, MoF, and NEA, 2017, Notice on Pilot Implementation of a System for Issuance and Volun

tary Procurement of Green Power Certificates  (῏ԍ Ῥ ⱬ ӥ ֜

└ ) , http://www.nea.gov.cn/2017 - 02/06/c_136035626.htm.  
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http://www.cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/UtilitiesIndustries/Energy/EnergyPrograms/ElectPowerProcurementGeneration/irp/17/CPUC_IRP_Preliminary_RESOLVE_Results_2017-07-19_final.pdf
http://www.cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/UtilitiesIndustries/Energy/EnergyPrograms/ElectPowerProcurementGeneration/irp/17/CPUC_IRP_Preliminary_RESOLVE_Results_2017-07-19_final.pdf
http://www.cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/UtilitiesIndustries/Energy/EnergyPrograms/ElectPowerProcurementGeneration/irp/17/CPUC_IRP_Preliminary_RESOLVE_Results_2017-07-19_final.pdf
https://www.ethree.com/wp-content/uploads/2017/01/E3_Final_RPS_Report_2014_01_06_ExecutiveSummary-1.pdf
https://www.ethree.com/wp-content/uploads/2017/01/E3_Final_RPS_Report_2014_01_06_ExecutiveSummary-1.pdf
https://www.ethree.com/wp-content/uploads/2017/01/E3_Final_RPS_Report_2014_01_06_ExecutiveSummary-1.pdf
http://www.nea.gov.cn/2017-02/06/c_136035626.htm
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̆ Ҭ ῒז ̆ Ҥ ׆̆ Ῥ ҉

ᴇ └ └ Ȃ ̆ ץ ꞉ Ῥ ӎ ᴍ

׆ Ῥ ᴍ ѿ № Ȃ ҍ ᵬ̆

ѿҩ Ῥ ̆ ᴑҙᴨ̆ל ꜛ Ȃң └

Ԉ ᵬҹ⁞ Ῥ ≠ Ῥ Ȃ 

׆ ̆ Ῥ ҍҬ ԋ ҍ֜ └

Ȃ ᶛ ̆ ץ ⁞ ᴇ ₮ ̆ᶏ

ᴇ ҹ Ῥ ѿ ҹ Ⱳ Ȃ 

ѿҩ ̆ ꞉ ≠  (  5)  

Ῥ Ҍ ῀̆ ӊѿ ̆ ץ ⱴ ӊ

̆ ᵞ
58
Ȃ

̆ ≠ԍ⁞ ֓ ꜚ ̆ ᵞ ̆ ⱴ

Ȃῒ ⁞ ȁ ᾣ̆ ᵞ ⱬ Ȃ 

̆ ᶏ ⱬ Ӟ Ȃᶛ

̆ ̆ ז ̆ ₃ҩ ֲ ̆ᵖ

ⱬ ԅῃ 20˿ 59Ȃ ҈ҩ ⱬῈ

̂RTÕ ̆ ᶏ RTO Ҍֽֽ ῤ ⌠ Ȃ 

Ҍ⌠5˿(  5) 60  Ȃ 

                         
58
Ҋץ   Michael Milligan and Brendan Kirby, 2010, Impact of Balancing Areas Size, Obliga

tion Sharing, and Ramping Capability on W ind Integration , http://www.nrel.gov/docs/fy07osti/4

1809.pdf ; GE Energy, 2010, Western Wind and Solar Integration Study: Executive Summary , http:

//www.nrel.gov/docs/fy10osti/47781.pdf ; EnerNex Corporation, 2011, Eastern Wind Integration a
nd Transmission Study: Executive Summary and Project Overview , http://www.nrel.gov/docs/fy11o

st i/47086.pdf ;  Energy and Environmental Economics, 2014, Investigating a Higher Renewable Po
rtfolio Standard in California , https://ethree.com/documents/E3_Final _RPS_Report_2014_01_06_w

ith_appendices.pdf .  
59
 Ḥ (EIA), ľNet Generation by State by Type of Producer by Energy Sourc

e,Ŀ https://www.eia.gov/electricity/data/stat e/annual_generation_state.xls .  
60
 ֓ Ҭ̆Ҭ ̂MISÕ 2015 ᵀ ̆ҹ5.4˿Ȃ

̔ 2016, 2015 Wind Technologies Market Report , https://emp.lbl.go

v/sites/all /files/2015 - windtechreport.final_.pdf .  

http://www.nrel.gov/docs/fy07osti/41809.pdf
http://www.nrel.gov/docs/fy07osti/41809.pdf
http://www.nrel.gov/docs/fy10osti/47781.pdf
http://www.nrel.gov/docs/fy10osti/47781.pdf
http://www.nrel.gov/docs/fy11osti/47086.pdf
http://www.nrel.gov/docs/fy11osti/47086.pdf
https://ethree.com/documents/E3_Final_RPS_Report_2014_01_06_with_appendices.pdf
https://ethree.com/documents/E3_Final_RPS_Report_2014_01_06_with_appendices.pdf
https://www.eia.gov/electricity/data/state/annual_generation_state.xls
https://emp.lbl.gov/sites/all/files/2015-windtechreport.final_.pdf
https://emp.lbl.gov/sites/all/files/2015-windtechreport.final_.pdf
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 5.  2015 ҍ ᶛ61 

Ҍ ԍRTO ̆ ̆ Ḇ

ԅ Ȃ Ҍ ̂EIM̃ ⇔ ԍ2014 ̆

̆ ≠ Ȃ ḇ ⱬῈ ╠

ⱴ῀ ⱬ ̂SPP̃ ̆ № Ӟ ҹԅ ⱬ Ȃ 

Ҭ қ ̆қ ꜛ Ⱶ Ῥ ֜

ҹқ ╠ Ȃқ ꜛ Ⱶ ט ף

׆̆ ᶫ ҉ ҉ Ȃ Ῥ Ҭ̆ᾛ

ῤ ‗ ₮ ⌠ ᵩ ᴇ Ȃ ֓ҽ ԅ

ѿ֓ⱳ ̆ ᵞԅ ᵣ Ȃ Ҭ

ῤ ֓ ᵬ̆׆ ̆ ױ ҹ ѿ Ȃ 

ῤ̆ қ ꜛ Ⱶ ֜ ̆ΐᵣ ץ1̃̂̔

ľ Ŀ ᴆ └ ץ̆ ↕ȁ ᴋ ᵬ 62; 

̂2̃Ὲ ; ̂3̃ ₮ⱬ ̆ ҉ ̆ ᵞ֟

Ȃ 

׆ ̆ қ ꜛ Ⱶ Ῥ ֜ ҹ ѿ

Ȃ қ Ҭ ↕ Ӟ ҹқץ

ᶫ Ȃ 

                         
61
 № ̆ ̔U.S. Department of Energy, 2016, 2015 Wind Te

chnologies Market Report , https://emp.lbl.gov/sites/all/files/2 015- windtechreport.final_.pdf . 

№ ⱬ № Ȃ ⱬ № Ȃ.  
62
 For an example, see the CAISOĽs business practice manuals at https://www.caiso.com/rules/P

ages/BusinessPracticeManuals/Default.aspx .  
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https://emp.lbl.gov/sites/all/files/2015-windtechreport.final_.pdf
https://www.caiso.com/rules/Pages/BusinessPracticeManuals/Default.aspx
https://www.caiso.com/rules/Pages/BusinessPracticeManuals/Default.aspx
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Ῥ ⅞ └ ̆ ̆ Ῥ

⌠  (  6)  

Ҍ Ҭ ̆ ᴨ Ῥ Ҭ Ȃ ҍ Ҭ

ӊ ῏ ̆ Ῥ ̆ Ῥ ⌠ Ҭ ץ̆

Ῥ ӊ ֟ ԅ Ȃ ⌠ ᵞ ‗

⅞̆ ≢ ⅞ҬẠ₮⇔ Ȃ 

⅞ ץ ‰ҹҺȂ ᶫ ҍ

⅞ ̆ ԅ ӊ ̆ Ὲ῍ ≠ ᵀ
63Ȃ ҩ ⅞ ѿҩ ↕̆ № ᶫ ӊ

̆ ̆ № № Ȃ 

ᵀ ̆ RTO ῒזᴰ ᶫ ⅞Ҭ ῀ Ῥ

Ȃ ֓ ҹԅ ₮ΐ ᵞ Ῥ

̆ Ҍ Ҋ ẫ ̆ Ῥ

Ȃ ᵌ ᶛ CAISO ᵀ ̂TEAM̃ MISOᶏ ᴇṿ

̂MVP̃ № 64Ȃ 

Ҍ Ῥ ȁ ⅞ ᵬ

Ȃ ᴇ ≠ԍ Ῥ ᵀṿ̆ ≠ԍ № ̆ᵖ

‗ ׅ ⅞ ‗ Ȃ ֓ Ҭ̆

Ȃ 

Ҭ ̆ ҍ ӊ ⌠ԅѿ ‗̆ №

̆ Ῥ ᴍ Ῥ ⌠қ

ᴍ Ҭ Ȃ ̆ ľ ҈ԓĿ ⅞̂2016 -  2020 ̃ ̆

Ῥ ԅ Ҭ Ȃ ̆ ľ

҈ԓĿ ⅞ ̆ № ̆ Ῥ

ҍ ӊ ̆ ҍ Ḡ ѿ Ȃ 

ῤ̆ ᵀ̆ ῀ ⅞̆

└ Ȃ ᵬ ⅞ ᵬ̂ ԓ ⅞̃Ҭ ̆ ᴇӊ

╠̆ ᴨ ᵀ ҉ Ȃ ᴨ ᵀ

ᴇṿ̆ ҍ ᵣѿ 65Ȃ ⅞Ҭ ̆

Ҭ ⱬȂ 

                         
63
 FERC, 2011, Transmission Planning and Cost Allocation by Transmission Owning and Operating 

Public Utilities , Order 1000, https://www.fer c.gov/whats - new/comm- meet/2011/072111/E- 6.pdf .  
64
 CAISO ̔https://www.caiso.com/Documents/TransmissionEconomicAssessmentMethodology.pd

f ; MISO ̔https://www.misoenergy.org/Planning/TransmissionExpansionPlanning/Pages/MVPAn

alysis.aspx .  
65
 ᴨ ԍ ̆ ᵀ ⱬᴇṿȂ ֟ ԍ ᵀ ̂⁞

̃ ᴇṿ ̂ ᵞ ᾣ̃ ᴇṿȂ 

https://www.ferc.gov/whats-new/comm-meet/2011/072111/E-6.pdf
https://www.caiso.com/Documents/TransmissionEconomicAssessmentMethodology.pdf
https://www.caiso.com/Documents/TransmissionEconomicAssessmentMethodology.pdf
https://www.misoenergy.org/Planning/TransmissionExpansionPlanning/Pages/MVPAnalysis.aspx
https://www.misoenergy.org/Planning/TransmissionExpansionPlanning/Pages/MVPAnalysis.aspx
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׆ ̆ ⱴ└ ⅞ ̆ ҍ
66Ȃ׆ ңҩ ̆ ѿ ֜ ⱬ Ȃ

⅞ № ̆ ⅞̆⁞ ֜ ̆ ₃ ≠ԍ

≠ ̆ ᵞ ҍ ӊ ᴨ ׆̆ ᴰ

⌠ ᴰ Ȃ ꜛԍ ᵞ Ῥ ҍ

ӊ Ȃ 

3.  ᶱ ҟ ғ  

ᵟ ᶫ ᴇ  (  3)  

№ ׅ ᶫ ̆

└Ȃ ̆ᶫ ᴇ Ҍ ῃ ᶫ ῃ ̆ ≢ Ȃ

ѿ №ᶫ ֟ ̆Һ ᶫ ̆ Ҍ ̆

ѿ ⁞ ԅ ᶫ ̆ⱴ▲ԅ Ȃ ԍ ȁ

ᴇ ̆ ᵞᶫ ̆ҹῒ ̂ ̃ᶫ ⇔ ҙ ̆

Ȃ 

ԋ ѿҕ ץ∆ ̆ ӂ ῃ ᶫ ѿ Ȃ ᴇ ׅ

ᵬ67ȂҺ ᴇ ̆ Ȃᴇ

ѿ № ᾝ Ȃ ҩ ᴰ ᴪ

№ Ȃᶛ ̆ ᵞ̆ ҹױז ľ Ŀ׆

ᴰ Ȃ ᵝ ԍ ᶫ ⅞ ̆ ⌠Ҍ

ᴑҙȂ 

ῤ̆ ᴇ ̆ Ҍ

̂ᶛ ᾝᵟ ̃̆ └ ᴇ̂ᶛ № ̆ԋ └ᴇ

̃̆ ᵀ ȁ Ȃᵬҹ ֓ ᵬ ѿ №̆

ᶫ ̂ ̆ ⱴ ̆ ̃

ᴇ Ȃ ᵬ ҍ ᵬ ̆ Ԉ ῃ ῤ Ȃ 

׆ ̆ ץ ҹ ȁ ᶫ ᴇ ̆ ҍ

ѿ Ȃ ᵬ ҹץ ⌠ ҩ ᶫ Ȃ 

└ ⅞ ̆ ҙ  (  7)  

׆ ҉ ̆Ҭ ̆ Ҍ

ῤ ̆ ⱬȁ ҙȁ ᶫ ֜ Ȃ ҙ ῏ ̆

ӎ ⌠ ҙ ᵣ Ȃ 

̆ ҽ ̆ᴰ ҉ ҹ ӊ

ԅ ԑ ̆ Ḇ └ ῃ ҍ ⅞ ᵬ Ȃ ֓└

                         
66
  ’Ҋ̆ ֓ Ӟ ᴇȂ 

67
 For instance, heat tariff reform was part of the Jilin governmentĽs 2016 Implementation Gu

idelines on Promoting Price Mechanism Reform (῏ԍ ᴇ └ ) .  
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⅞ ҹ ᶫԅѿҩ֜ ̆ ԑӊ ̆└ ῍

̆ └ 68Ȃᶛ ̆ ⱴ≠ ֒ ̆ ‗ ᵬ ̂Energy Princi

pals Group̃ᵬҹ ȁ ѿҩ֜ ̆

ץ̆ ⱴ ᵣ̂GHG̃⁞ Ȃ ᵬ Ҭ

⌠ԅ № Ȃ 

̆ҹԅᵣ ȁ ᵣ⁞ ⱬ -  ⱬ ԑᵬ ̆

ӊ ⱴ Ȃ ᵣ⁞ ̆ ̆ף

Ӟ 69Ȃ ⱬ̆ ̆ ̆

ѿҩ ᵬ ̆ └ ⅞ ᵬ Ȃ ҩ ꜛԍ̔1̃

̆ ῍ ; 2 ̃ ̆ № ̆

ѿ Ȃ  

                         
68
 ⅞ ᵬ ’  http:/ /www.naseo.org/stateenergyplans .  

69
 See, for instance, CaliforniaĽs 2017 ľScoping PlanĿ for meeting 2030 GHG goals, https://

www.arb.ca.gov/cc/scopingplan/2030sp_pp_final.pdf ; New YorkĽs 2015 State Energy Plan, https:

//energyplan.ny.gov/Plans/2015.aspx .  

http://www.naseo.org/stateenergyplans
https://www.arb.ca.gov/cc/scopingplan/2030sp_pp_final.pdf
https://www.arb.ca.gov/cc/scopingplan/2030sp_pp_final.pdf
https://energyplan.ny.gov/Plans/2015.aspx
https://energyplan.ny.gov/Plans/2015.aspx
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 II - A: ⅎ  

Ḡ ᴇ ᴇ̂ᾝ/ kWh̃ Ȃ ҩ Ԏ ᴇ ץ

Ҋ ҩ ₱ ̔ 

1) ľ ᴇ Ŀ̆ ץ ᴇ ₮ ֟₮̂ᾝ/ ̃;  

2)   (ᾝ/kW);  

3)   (%); 70  

4)  ̂ ≠ ̃Ȃ  

ԍ ᴇ ᵞ̆ ̆ ᵞ̆ ̆ ᵞ

ᴇ Ḡ Ȃ 

Ҋ ԅẊ Ҍ ᴇҍҌ ӊ ῏ ̆Ẋ ѿ 95˿

ҹ170ᾝ/ kW71Ȃᶛ 30ᾝ/ GJץ̆ ᴇ 3000 ≠ ̆

0.09ᾝ/ kWh ᴇ ⌠Ḡ Ȃѿ Ẋ 5% ᴇҹ0.40ᾝ/ kW

h̆ ᴇ ҹ0.08ᾝ/ kWhȂ 

 

 6.  ᴇҍ ӊ ῏  

Ḡ ᴇ ᵞԍҬ ╠ ᴇȂ ᴇ ≠ ׆ ҉

ѿ Ȃѿ ҹ95˿ ̆ ҹ170ᾝ/ kW 8760 ̆ ᴇ 40

ᾝ/ GJ̆ ↕Ḡ ᴇ ҹ0.13ᾝ/ kWhȂ ᵞ ᴪ ѿ ⱴ ѿḠ ᴇ̆ᵖ

Ҍ Ȃ 

                         
70
  Ẋ ᶫ ᴇ ᶫ Ȃ Ӟ ѿ №ᶫ ̂ᶛ

ᶫ׆̆ ⌠ ᶫ ̃̆↕ ᴪ ᵞ̆ ғ Ԏ ᴇ ᴪ Ȃ.  
71
 Ҋ ӞẊ ≠ ҹ7˿̆῍5 ̆ ҹ41ᾝ/ kW- Ȃ 
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ѿ ԅ ѿҩԊ ̔ ῤ̆ᶏ Ҭᶫ ҹԅ

ΐ Ȃ ▼ ̆ ԍῒ Ḡ

̆ ᴪץ ᵞ ᴇ ₮ Ȃ Ḡ ᵞ ᴇӞ ᵞԍ

ᴇ ̆ ᵬҹѿ ᴇȂ 

Ҭᶫ ѿ ף ̆ ≢ Ȃᵖ ̆

ᵀ ף ̆ ҍ ף ῒז

Ȃ 

Ԏ № Ὲ  

ԍ 

‪ ῀ ῀  

῀ ⱬ ̆ῒ ̆ ⱬ ץ ̂Ò M̃

 

ⱬ ᴇ =  +  + O&M 

ҹ  

ⱬ ᴇ(ᾝ/kWhe) .  ῀ (= 3.6 MJ), ⱬ ᴇ ԍ ₮̆‪

̆ӗץ ᴇ (ᾝ/GJ)  

ᴇ
3Ȣ6  1  ᴇ

1000 MJȾGJ
 

 (ᾝ/kWhe).  №ҹ ᵝ ̆ ᵝҹᾝ/ kW̆ӗץ ̂

̃ ̆Ῥ ץ   

ᵝ  ᵝ  
 

 (ᾝ/ kWh).  ,  (ᾝ/kWh) ҹ ᴇ̆ Ҍ ᶏ

ᴇ ⱴ  

ᴇ 

 (ᾝ/kWh).  O&M ԍ ̆ Ҍ Ȃ 

Ḡ ᴇҹ̔ 

Ḡ ᴇ
3Ȣ6  1  ᴇ

1ȟ000

ᵝ  
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 II - B: Ҿ ⌐ ҿ ᶱ  

Ҹ ̆⌠2020 ̆ᴰ ⱬ ѿ ҉ץ ⱬ ᶫ 72Ȃ

ȇ Ṝ Ὲ Ȉ ԋ ҈ ᴪ( COP 23)҉̆Ҹ ⌠2030

׆ Ҭ ╧ Ȃᵬҹ ⌠2050 ѿ №̆

ѿ Ȃ ̂ Ӟ ̃ ҉ ⌠ ̆

ȁ ȁ Ⱶ ץ̆ ҍᶫ Ȃ 

Ҹ ⱬ ҍ  

15 ̆Ҹ ̂ ̃ѿ ̆ ҹ35 TWh̆

2100 MW 6200 MWӊ Ȃ Ḡ Ҍ ̆ᵖҸ ⱬ ₃Ӎ׆

⌠ ȁ ̆ ȁ Ȃ 

 
 7. 1990- 2014 Ҹ  ( ) ̂ ̃ ’ 

(Danish Energy Agency, 2015a) ̂Ҹ ̆2015ã 

7 ԅ 25 Ҹ ᵥ ҉ ԅף Ȃ 

Ҹ ̆ ̆ ғ ԍ ֟̂CHP̃ Ȃ ֟ ̆

 8 ԅ 6 ץ̂ ̃ ⱴԅ Ҹ ⱬ ֟Ҭ ᴍ ̆

Һ ԅף Ҭ Ȃ 

                         
72
 ᴰ ⱬ ԅ ׅ ⱬ ̆ Ȃ ᴰ ⱬ

ꜚ ⱬ ̆ ᵣ ⱬ ҉ Ȃ 



 

 36 

 

 8. Ҹ  ( ץ ,( ᶛ ( )   
2016 ⌠10 ̆ ᶛ№ ̆ ֟ ᵀ Ҍ ̆ ֟ ᵀȂ 

ṿ ̆2015 ѿҩ ү ̂ ᴍ ₮14˿ ̃̆ 2016 ’ ̂

ԍ ᴍ⁞ ԅ 18˿ ̃(Energinet.dk, 2016a) .  

 8Ӟ ̆ 2003 2006 ⱬ₮ ’Ҋ̆ ֓ Ҭ ⱴ ԅ

Ȃ 

ԍ҉ ̆Ҹ ⱬ ῒ ⱳ

҉֣ Ȃ2015 ̆ Ҹ ῃ ⱬ 44˿ ̂ 42˿ ̆

2˿̃̆ ῤ̆ ҩ ᶛ 73Ȃ 440 ῤ̂ 5.0˿

̃̆Ҹ ԍ ⱬ ֽ̂ 400 ̆ 4.

6˿̃Ȃ ⱬ 80˿ ̆҉ץ Ҹ ῃ

̆2015 ҩ ԅ15˿ Ȃ 

῏ԍ Ῥ  

ѿ ̆ ԍ ꜚ ̆ ҉ ҈ ̔ 

1.  Ḡ / ᾣ ᴇṿ̂ Ҭ ’Ҋ̆ ҍ⁞ ᾣ ῏̃Ȃ 

                         
73
 Ҹ № ᵝԍ ̆ 2015 ⱬ ᶛ ⌠ԅ55˿ ̆ Ҹ қ ֽҹ2

3˿Ȃ 
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2.  Ḡ / ’Ҋ ֟ Ȃ̂

ⱬҊ ̃Ȃ 

3.  ̆ ꜚ ץ̆ №Ҍ

Ȃ 

Ḡ Ῥ ᴇṿ ῏  

/ ᵞᴇץ№ ᴇ ̆↕ᴪ ᵞ

Ȃ₮ԍ ҩ ̆ Ḡ ᴇṿ ῏ ̆ Ḡ ῒ ᴪ

ᴇṿ̆ Ḡ Ῥ Ȃ ‗ Ⱳ ⁞ ῒז

֟ ̆ ₮ ̆ ҉ ⱬ ’Ҋ ⱴ Ȃ

ⱬ ̂ ̆ ꜚ ̃Ӟ ꜛ̆Ӟ №ץ ⱬ ⱬ

Ṝ Ả Ȃ 

֓ Ҍ ̆ ץ ѿ֓ ⁞֟̆ ץ ₃№ ̆

Ӟ ץ ₃ ̆ ԍ ף ⌠Ạץ Ȃ ̆ ⱬ

▼ Ҍ ѿҩ ̆ ѿҩ ̆ ῒ № ꜚ ̆

ץ ⌠ Ȃ ᶛ ’Ҋ̆Ẽ Ả ѿ֓

҉ ≠ Ȃ 

Ḡ ᾟ ֟  

Ḡᾟ ֟ ץ ₃ ‗̔ ⱬ̆

ҍ ԑ Ȃ ⱬ ꜚ Ӟ Ҍ ̆ ғ ѿ

҉ ẠԅȂ ᴇṿ ‗ԍ ӄȂ ֓ ⱬ

‗₃ ֟ Ҍ ̆ ֓Ⱳ ̆ ꜚ ̆ ԑ ̆

ץ ⱬ Ҍ ̆ ᴪ ₃ҩ Ȃ 

 

ᶛ ̆ ԍ ⱬ ᴆ ̆ ԍ ֟ ̆

֟ ⱳ ₮ Ҋ ̆ Ạ₮ Ȃ Ӟ ԍῒז

₮ Ҭ ’Ȃ ̆ ץ ῤ ז

ױ ֟/ ̂ Ҋ ̃Ȃ ԍ ̆

ῒז ȁ Ӟ ץ ᶫ ⱵȂ ҍ

̆Ӟ ץ ᶫ ⱬ Ȃ 

҉ ‗  

Ҍ Ῥ ῏ ԍ ҩ ⱬ Ȃ Ҹ ̆ Һ

Ҋ Ạ ̔ 

a) ԑ ̆ ΐ 

b) ⱬ ᶫ ᴇ Ḥ ̆ ҍ Ȃ 

῏ ̆ᵖ ᾢ ׃ Ҹ ԑ Ȃ 
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ԑ  

Ҹ ҍ ̆ ≢ ῖ ԑ ‗ Ȃ Ҭ̆

ԍҸ ῤ ̆ԑ ̂Һ ҍ ̃ Ȃ 

 

 9. Ҹ ⱬ 2015 6 2 13:17  
ף Ҭ ̆ ⱬ ף↕ ҉ Ȃ ֜ ̆

 (Energinet.dk, 2015a) .  

 9 ԅҸ ╠ ⱬ 2015 6 ѿ ̆ῒҬ ҍ ̆ ῖ

ԑ ᶏ ’Ȃ ╠̆ҍ ῖ ₮ №≢ҹ1,650 / 1,700 ᾠ

1,980 / 2,440 ᾠ ̆ҍ ҹ2,100 / 2,380 ᾠ Ȃ ̆Ҹ қ ѿҩ60

0ᾠ ȂҸ ⅞ԅҍ ῌ̂2019 ╠ҹ700ᾠ ̃ ̂2022

╠ҹ1400ᾠ ̃ ԑ Ȃ ̆Ҹ TSÔ Energinet.dk ̃ TSÔ TenneT̃

Ҹ ӊ ԑ ⌠ 2500MWȂ⌠2022 ̆қҸ

Kriegers  Flak ⱴ400ᾠ ԑ ̆ ңҩ ҉ ̆

ѿ ҉ ңҩ ԑ ̆ ⌠Ҹ Ȃ ̆ ╠ ѿ

770Ὲ ̆ 1400ᾠ ̆⌠2022 Ҹ ҍ Ȃ 

ΐ 

ⱬ ԍ ⱬ ֽ̆ ⱬ Ҹ ₮ ᵩ ⱬ

Ҍ ̆ Ḡ ῃ ȂEnerginet.dk ԅѿ Ҭ ῃ Ả

̆ᵖ ԍEnerginet.dk 7ҩ ‛₀ ̆ ҩ Ҭ῍ 2, 100 MVar

ễ̆ ῃ Ḡץ Ȃ 
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≠ ᴇ Ḥ ץ Ҭ └‛  

Ҹ ԅѿ ⱬ ̆ ѿ ⱬԍ № ̆

№ ꜚ Ῥ Ȃ ׂ̆ ԍ Ҭ

֟ ̆ ᶫ Ҭᶏ Ữ Ȃ ̆№ ֟ ⱬ

ᶫ ̆ Ḡ ᵬ Ȃ Ҭ̆

ᶫ ҍ ῏ ᵬ Ȃ Ҹ ⅞ ѿ Ῥ

֟ ̆ ҳ ̆ ⱴԅ ȁ

ᶫ‛ȁ ⱬ Ữ Ȃ 

ү ⱬ ꞉ԅ  

Ҹ ԅ ↓ ⱬ ̆ ⱬ֜ Nord Pool ⱬ֜ Ȃ

֓ ԅ ⅞ ̆ ҹ ⱬ ҍ ԑ

ȂҸ ⱬ №ҹ ╠ ₃ҩⱳ ꜛ ⱬ Ȃ

֓ ̆ⱳ  10 ̆ ̔ ╠ ̂2005 ̃̆

ⱬ ̂2006 ̃̆ ꜚҺ ̂2009 ̃Ȃ 

 

 10. Ҹ Һ ⱬ  
(SorknѠs, StrѪm, Tang, & Andersen, 2013) 

 

҉ ̆Ҹ 25 Ҭ ⱬ ̆ҹ ᶫԅ

꞉ Ȃ׆ ̆ ⱬ ᶛ ̆ ԅ ᵩ ꜚ ̆֟

ԅ Ȃ ᵞץ ꜚ̆ ᵞ ᵞ Ȃ 

 11 ԅ ԍ ᵩ ꜚ ⱴ ҳ Ȃ Ῥ ̂

RES- E ̃ ’Ҋ̆ ⱴ ̆Ӟ

ꜚȁ ꜚ ‛ ꜚ Ȃ ӊ֞ ̆ Ῥ ▼ ’Ҋ̆

ץ̆ ᵞ ₮ⱬȂ ң ’ӊ ̆ ᵩ

ꜚ / Ȃ 
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 11 ԍ ꜚ VRES- S ֟  

(Blum & Christiansen, 2013)  

̆ ∆ ҹ Ҹ ҹҕ ҉ Ȃ ╠̆

ҹ4˿PN / № ̂ ҹ9˿PN / miñ̆ ᵬҹҸ

‰Ȃ ץ ᵞ⌠10˿ PN̆ Ҍ⌠1ҩ ץ ꜚȂ 

ҍ ᶫ  

׆ ⱬ ̆ ֟ ᶫ ῤ ҹ

ѿҩ ΐȂҸ ᶫ ᴨ ԅ ⱬ ץ̆ Ḡ

ⱬᴇ ̆ ᵞᶫ ‪ ȂỮ ≠ ̆ ҩ

֟ ץ̆ ΐ ᴇ Ḥ ̆ⱴ҉ ᶫ └‛ ̆ ֓

Ȃ ᵣ Ҋ  12 Ȃ 
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 12. H 2015 8 31 ⌠9 6 ѿ ῤ ץ ᴇ ҍ ӊ

 
(Energinet.dk, 2016b) .  

Ҭ ѿ ῤ̆ ⱬ ᵞ̂ №̃ ̆ ԑ ԅ ⱬȂ 

̆ ̆ Һ ̂ ̃ ̂ ̃ ֟ Ӟ Ȃҍ

̆ ⱬ ̆ԑ Ӟ ₮ ̂ ≢ ᵞ Ṝ̃Ȃ ̆

̆ Һ ⁞֟̆ Ả Ȃ 

ᶫ׆  

֟ ֟ ץ̆ ѿ֓֟ Ғ ᶫ (HOB)̆

ԍ Ȃ ᶫ Ҍ ֟ ̆ᵖ ױ

ׅ ҹ ҩ ᶫ №Ȃ Ҍᴪױֲ̆ ⱬ ̆

ҹ ⱬ ᶫ ᶫ ᵞȂ ׆ ̆ ᶫ HOB

֟ ̆⁞ ̆ ⱴᶫ ̆ ץ ̕ ⱬ ᴪ ҹ
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̂ ̃ ̆ ᶏץ ᾧ ⱬ ᾧ ̆ҍỮ ̆Ữ ̆

Ḃ Ȃ 

Ữ Ữ Ữ Ȃҍ

ⱬҌ ̆ ѿ ̆ ץ

Ữ ѿ ̆

Ȃ ғ̆ҍỮ ̆

Ḃ ȂỮ ץ

֟ ҍ № Ȃ

̆ ̆ ֟ ץ ֟ Ữ

Ȃ ⱬᾟ ̆

֟Ӟ ץ └ ⱬ ֟̆ ҹ Ữ׆ץ

ᶫ Ȃ Ữ ᶫ ѿ

̆ Ҍ ᶫ

’Ҋ Ȃ 

ᶫ └‛ ‛

Ữ ̆ҍ ȁ ‛

̂ ᶫ Ҭ 300MW ̃

׆̆ ̆ ᶏ ᶫ └‛

ץ ⱬ ̆

ᴇᵞ Ṝᴪ ⱬ̆ ᴇ

Ṝ ᾧ Ȃ ⱬ ᴇ

̆ Ữ ᴇ

ꜚ Ȃ ᴪ ꞉ ᶷ ῀̆ ᶫ ҍ└‛Ữ

ץ ̆ᵬҹ ‗ Ȃ 

 

 13. C HP ֟  

 

ѿ ֟ ̆ ᵝ ῀ ֟

0.3 ᵝ ⱬ 0.6 ᵝ Ȃ

ҹ30˿̆֟ ҹ60˿ ̆ ᶏ ֟

⌠90˿ Ȃ 

  

ѿ ̆ ҹ85˿Ȃ

ᾟ ’Ҋ̆׆ ᵣ ̆

ᶫ ⱬ ̙ 

 

֟ ᵣ ̆ᵖ

ᴪᴇṿ ҹ Ȃ CHP Ҍ  ҹԅ ᵞ

Ȃ 

ᵝ Ҍ⌠ ҩ ᵝ ֟

ⱬ ⱬ̆ ץ ᵞ ̆⁞ Ȃ 

ᶫ ҙҺ῍ ῏ ̆ 

ᵥ ῍ ≠ ҹ῏ └ Ȃ 
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̆ ֟ ץ ѿҩ ᵬ Ȃ

֟ ⱳ  -  ₮ ΐ ̂  13 ̃Ȃ ԍ

̆ ⱬ ֟ Ҍ ῃ ̆ ҹ Ҋ ѿ

֟ ̆ѿ Ữ ̆Ả ֟ ׆̆ ץ ̆

⁞ץ ῒז Ȃ ѿ ̆ ѿҩ ⱬ

Ҭ҉ ̆ ᴪ ⱴ ҩ ₮ⱬ̆ҹ ῒז Ῥ Ҋԅ

Ȃ Ữ ֟  ̆ ᶫ Ὲ ץ

ᵞ ֟‪ ̂ ⁞ ῀̃ ⅞ ץ̆ ᵞ ᶫ Ȃ₮ԍ

֟ ⅞ ̆ ‪ ץ ҹ ⱬᴇ ₱ Ȃ  14 ԅ

ᴇ Ҍ ֟ ᴇ Ȃ 

 

 14. ᴇ ₮ Ҍ ֟ ᴇ  
ҽᶛ ̔ ᴇ ‗ԍ ᴇ ȁ ᴇ ȁ Ȃ 

ᵞ̂ ̃ ᴇ ’Ҋ̆ ᶫ Ḃ ᴇ ̆ ҹ ץ ᵞᴇ ⱬ

Ȃ ᴇ ҉ ̆ ᾢ ̆Ῥ ⌠ ֟ ̆

Ạ Ȃ ᴇ ԍ 180 DKK / MWh ̆ ֟ ֟Ȃ ֟

̆ ᴇ ̆ ᴪ֟ ᴪ ̆ ҹ ᴪ ҹԅ ῀

Ҍ֟ Ȃ ̆ ᴇ ’Ҋ̆ Ȃ 

Ҹ №  ֟ ᶛ   

ҹԅ № ֟ ᵬ ̆ Skagen

ᵬҹᶛ Ȃ ף ԅ№ ֟ ‗ Ҭ ̆ ץ

֟ ̆ ץ ȂҊ ᶛ ԅ 5- 6 ̆

ҩ ᵥ Ȃ 
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Ҋץ ̔ ╠ѿ ₮ Ȃ ֟

ⱬ ֟ ᶏף ᶫ ‗ Ȃ ₮ᴇ ה̆

ԅỮ Ȃ ֟ ץ Ҋңץ ҉ ̔

̆↕ ץ Ҋ ̕ Ҍ ̆↕ ץ ᶫ҉ Ȃ ’ ԍ

Ȃ ̆ ֟ ץ ꜚҺ ҉ Ȃ ֟

ῃ ⁞ 10˿ Ȃ Ҭ ̆↕ ץ Һ ꜚ

Ҭ ⱴ/⁞10˿ Ȃ ↕ ԍ Ȃ 

 

  

 15. Skagen CHP ’ 
(EMD, 2016) 

׆ 16Ҭ ֟ Ҭ ץ ⌠ ֟ Ȃ ̆҈ҩ ֟

̂ Ҭ̃ Ҭ ҉ ᴇ ῀ Ȃ5 14 ԓ̆҈

ҩ ֟ ֜ ̆ Ҭ ᴇ ̆ᵖ ̆ ᵩ֟ ֜ ⌠

Һ Ȃ5 16 ̆ ̆ ᶫ҉ Һ ̂⁞

ⱬ ̃̆ӞᵬҹҊ Һ ̂ ⱴ ⱬ ̃Ȃ 5 18 ԋ̆ ҈ҩ

֟ ⱬ ҉ ꜚ̆ ҉ Ȃ ԋ ̆10MW ⱬ

ꜚ̆ ԍҊ Ȃ 
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 16. 2010 5 Skagen CHP  
(EMD, 2016) 

Skagen ֟ ⱬ ѿҩ ᶛ 3 25 ̆  17 ’

Ȃ ╠4ҩ ̆ 10MW ᵬҹ Һ Ȃ ̆

Ҋ ᵬȂ 3 ӊ╠̆Skagen Ҭ ⱬ ҉ Ҋ ̆ ץ

₮ ⱴ⌠4ᾠ Ȃҍ ̆ ׅ Һ ᵬ ᶫ Ȃ 

 

 17. 2011 3 Skagen CHP ֟  
(EMD, 2016) 


